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ABSTRACT

Selection of waxy corn varieties with high yield, good quality and
appropriate planting density for disseminating to production is a job
that is interested by seed centers and companies. The experiment
aimed to evaluate effects of planting density on growth and yield
of 3 waxy corn varieties and was carried out from April 2021 to
June 2021 in Cu Chi district, Ho Chi Minh City. The two-factor
experiments were arranged in a split-plot design with 9 treatments
and 3 replications. The main plot included 3 varieties of V068, V247
and V659. The subplot included 3 different planting densities of
74,100 plants/ha (70 x 20 cm), 57,100 plants/ha (70 x 25 cm, control)
and 47,600 plants/ha (70 x 30 cm). The results showed that the
planting density of 57,100 plants/ha was the most appropriate one
for the growth and development of the corn varieties. At this plant
density, the V068 variety produced 18.2 tons/ha with 66.0% of grade
1 corn and the profit margin was 1.15. The V247 variety produced
18.4 tons/ha with 70.2% of grade 1 corn and the profit margin was
1.23. The V659 variety produced 18.4 tons/ha with 71.8% of grade 1
corn and the profit margin was 1.28.

Cited as: Ho, T. V., & Nguyen, N. C. (2023). Effects of planting density on growth and yield of
three waxy corn varieties in Cu Chi district, Ho Chi Minh City. The Journal of Agriculture and

Development 22(1), 1-10.
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Anh huéng ciia mat doé trong dén sinh trudng va ning suit ciia 3 gidng ngd nép tai
huyén Cu Chi, Thanh phé H6 Chi Minh
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TOM TAT

Chon tao gibng ngd nép cé niang suit cao, pham chit tét v xac dinh
mat do trong phi hop dé dwa vao sin xudt 1a cong téic dudc cac
trung tam, cong ty gidng quan tam. Nghién cttu dnh hudng clia mat
do trong dén sinh trudng va ning suit 3 gidng ngd nép da duge thuc
hien tir thang 04/2021 dén thang 06/2021 tai Ct Chi, TP.HCM. Thi
nghiem hai yéu t6 dugc bd tri theo kiéu 16 phu véi 9 nghiém thic, 3
lan 13p lai. Lo chinh gdm 3 gidng ngd nép V068, V247, V659, 16 phu
gdm 3 mat do trong 71.400 cay/ha (70 x 20 cm), 57.100 cay/ha (70 x
25 cm) va 47.600 cay/ha (70 x 30 cm). Két qua cho thiy mat do trong
57.100 cay/ha phit hgp cho su sinh truéng va phat trién ciia ba giéng
ngo thi nghiem. G mat do nay, gibng V068 cho NSTT 18,2 tan/ha,
ty le bap loai 1 dat 66,0% va ty suat lgi nhuan dat 1,15. Trong khi,
gibng V247 cho NSTT 18,4 tin/ha, ty 1& bip loai 1 dat 70,2% va ty
suat lgi nhuan dat 1,23. Giéng V659 cho NSTT 18,4 tan/ha, ty l¢ bap

loai 1 dat 71,8% va ty suat 1gi nhuan dat 1,28.

Téc gia lién he

H6 Van Tan
Email: hovantan2609@gmail.com

1. bat Van bé

Ngo nép (Zea mays L. var. ceratina Kulesh) c6
ngudn goc ti ngd té, dude phat hién & nhidu noi
khac thuoc Chau A (Collins, 1920). O Viet Nam,
ngd nép la ngudn luong thyc quan trong ciia cic
dan toc thiéu sé noéi rieng va ngudi Viet Nam noi
chung. Dién tich trong ngd nép va ngd dudng &
nudc ta udc tinh chiém hon 10% tdng dién tich
trong ngo ctia ca nude (Nguyen, 2015). Hien nay,
yéu cau chat lugng giéng ngd nép ngay cang cao,
chii yéu st dung céc gidng nhap noi. Truée tinh
hinh d6, viéc nghién ciu tuyén chon gidng ngd
nép lai c6 dic tinh sinh trudng, phét trién tot,
nang suit cao, chat lugng tot, thich nghi véi didu
kien san xudt tai dia phuong dé canh tranh véi
gidbng nhap noi la rat can thiét. Vi vay, can tién
hanh cac khao nghiém gidng nham xac dinh kha
nang thich nghi clia ting giéng véi ting diéu kién
canh tac nhat dinh.

Miic dit lugng tiéu thu hat giéng ngdé nép ngay
cang tang nhung ning sudt binh quan bip tuci
lai khong cao. Ning suit ngd ctia My trong hon
40 nam qua ting them 58% la nhd déng gép clia
gidng lai don, 21% la nho ting mat do trong va
5% nho thu hep khodng cach hang. Cac nghién
cttu vé mat do trong ngd té ¢ nuée ta da dugc
nghién cttu kha lau (Tran & ctv., 2014). Két qua
nghién ctiu ctia Duong & ctv. (2011) cho thay
mat do 71.000 cay/ha (50 x 28 cm) thich hgp
cho THL IL3 x IL6. Nghién citu cia Vu & ctv.
(2013) cho thay nang suat ciia giong ngo LVN68
dat cao nhat & mat do 66.600 cay/ha, vugt so
véi mat do 57.000 cay/ha (d6i chitng) tir 15,80 -
24,71%. D6i v6i ngd nép thi nghién citu vé mat
do trong con it, mot trong nhitng nguyén nhan
anh huéng dén ning suit va hiéu qua kinh té ciia
ngd nép (Tran & ctv., 2014). Dé tang ty lé bap
thuong pham, hién nay mot s6 noi ngudi dan bd
tri khodng cach trdong con qui thua vdi khoang
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cach trong 70 - 80 x 30 - 35 cm. Tuy nhién, véi
thai gian sinh trudng ngén va thu hoach bap tuoi
la chinh nén c6 thé thu hep khoang céch trong
dé tang mat do, tir d6 tang hieu qua kinh té cho
ngudi néng dan.

Nghién ctu ctia Tran & ctv. (2014) cho théy,
gidng ngo nép lai HN8S trong & mat do trong
66.600 cay/ha (50 x 30 cm) cho ning suét cao
nhét, nhiém nhe sau bénh va chéng dé t6t nhat.
Nghién cttu ctia Can (2020) trén giong ngd nép
TG10 cho thay mat do trong 71.000 cay/ha
(70 x 20 cm) cho ning suit bap tuoi cao nhét
13,5 tdn/ha va cho 1gi nhuan cao nhat dat 61,9
trieu/ha. Nghién citu ctia Duong & ctv. (2016)
cho thay, trén nén phan bén 190 kg N/ha + 90
kg P2Oj5 va 70 kg K2O/ha trong giong ngd nép lai
HUA518 ¢ mat do tir 57.000 - 61.000 cay/ha cho
ning sut cao nhét dat 11 - 11,8 tAn bap tuoi/ha.
Yéu t6 gibng va mat do trong luon cé6 mbi quan
hé mat thiét v6i nhau trong viéc quyét dinh dén
nang suat ngdé nép. Vi vay, song song véi viéc
danh gia tinh thich nghi ctia giéng, can nghién
cttu khoang cach trong phit hgp nhim dam bao
nang suat cho titng giéng ngd nép mai duge chon
tao.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu nghién ctu

Gom 3 giéng ngo nép lai don F1 (V068, V247,
V659) ciia Cong ty C6 phan Tap doan Gidng cay
trong Viet Nam (Bang 1). Day la nhitng gidng
ngd nép cb tiém ning ning suit cao, chit luong
thit ném kha ngon (2,0 - 2,2 diém) phit hgp v6i
nhu cau thi trudng.

2.2. Phuong phap nghién ctu

Thi nghiém dugc thuye hien tit thang 04/2021 -
06/2021 tai Trung tam Nghién citu vi Phat trién -
Cong ty C6 phan Tap doan Gidng cay trong Viet
Nam, x& Pham Vian Co6i, huyén Ca Chi, Thanh
phé Hé Chi Minh.

Thi nghiem 2 yéu t6 dugc bb tri theo kiéu 1o
phu (Split-plot design)véi 9 nghiem thiic va 3 lan
lap lai. Trong dé yéu t6 chinh gom 3 giéng V068,
V247 va V659. Yéu t6 phu gom 3 mat do trong
14 71.400 cay /ha (70 x 20 cm), 57.100 cay/ha (70
x 25 c¢cm) va 47.600 cay/ha (70 x 30 cm). Thi
nghiém gdm 27 6 véi dién tich 6 1a 16,8 m? (6 x
2,8 m), mdi 6 thi nghiem trong 4 hang, tong dién
tich thi nghiém 425 m?.

Quy trinh cham séc, bén phan va danh gia dya
trén quy pham s6 QCVN 01-56:2011/BNNPTNT
(NTRV, 2011) vé khao nghiém gié tri canh tac va
st dung clia giébng ngo. Theo déi cac chi tieu vé
thoi gian sinh trudng (ngay moc mam, tung phan,
phun rau, thu hoach bip tuoi (ngdy sau gieo),
phét trién (s6 14, chi s6 dien tich 14 (m? 14/m?
dat), chiéu cao cay (cm)), cac chi tieu vé kha
nang chéng chiu (sau duc than, sau duc bap (%)),
cac chi tieu vé hinh thai bap (duong kinh bap,
chiéu dai bip, chidu dai két hat (cm)), pham chét
bap (trong luong bap (g), ty 1é. bip loai 1 (%)),
ning suat ly thuyét (NSLT) dugc tinh theo cong
thite: NSLT (tan/ha) = trong lugng bap c6 1a bi
x tong s6 bap/ha va nang suat thyc thu (NSTT)
dugc tinh theo cong thitc: NSTT (tan/ha) = Py
x 10/8S,.

Trong d6: PA 1a khéi lugng bap tuoci 2 hang
gitta; So: Dién tich 2 hang

Céc sb liu thi nghiem dugce thu thap, tinh toan
bing phan mém Microsoft Excel, xit Iy Anova va
phan hang Duncan bing phan mém SAS 9.1.

3. Ké Qua va Thao Luan

3.1. Anh huéng cua mat do trong dén sinh
truéng va phéat trién ctia 3 gidng ngé nép

Thoi gian sinh truéng bién dong theo ting
giébng, mua vu, diéu kién thai tiét, cham séc. Qua
trinh theo déi thai gian sinh truéng clia cac giéng
ngo c6 ¥ nghia quan trong trong nghién cttu khoa
hoc va thyc tién san xuét.

S6 lieu Bang 2 cho thay thi gian moc mam ciia
3 gibng ngd nép & cdc mat do trong khac nhau
déu c6 cling thai gian 1a 4 ngay sau gieo (NSG).
Thoi gian tung phan clia cic 3 gidng ngd nép dao
dong tit 43 - 44 NSG, thai gian phun rau ti 44 -
45 NSG va it bi &nh hudng bdi cac mat do trong
khac nhau.

Déi véi cac gidng c6 chénh léch thoi gian tit
tung phan dén phun rau khong nhiéu (tt 0 - 3
ngay) thi qua trinh thy phan dién ra thuan lgi.
Két qua thi nghiém cho thay chénh léch thai gian
tung phan - phun rau clia cac giéng ngd nép thi
nghiém trong 1 ngdy, diéu nay kha thuan lgi cho
viéc thu phéan ciia cac gidng. Thai gian thu hoach
bap tudi clia cac gidng ngd nép thi nghiem dao
dong tit 63 - 64 NSG.

www.jad.hcmuaf.edu.vn
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Bang 1. Mot s6 diic diém cia cac gidng ngd nép st dung trong thi nghiem

Ten gibng Mot s6 dac diém ndi bat bg;wtlﬁia(nNgg) NSLT (tén/ha) (giﬁi )

V068 Sinh trudng tot, bap dai, hat to, 69 21,4 20,6
nang suit cao, chat lugng ngon,
an ngudi van déo

V247 Sinh truéng tdt, it sau beénh, 68 22,1 21,5
chéng dd tét, ty 1& bap loai 1 cao,
nang suat cao

V659 Sinh trudng t6t, it sau bénh, do 67 22,1 21,8

dong déu cay va bap cao, ty le
bap loai 1 cao, nang suit cao

NSG: ngay sau gieo; NSLT: ning suit ly thuyét; NSTT: ning suat thuc thu.

Bang 2. Thai gian sinh trudng va phat trién ctia 3 gibng ngdé nép

Ten giong Mat do trong (cay/ha)

Tt ngay gieo dén. .. (Ngay sau gieo)

Moc mam Tung phan Phun rau  Thu hoach tuoi
71.400 4 44 45 64
V068 57.100 4 44 45 64
47.600 4 44 45 64
71.400 4 43 44 63
V247 57.100 4 43 44 63
47.600 4 43 44 63
71.400 4 43 44 63
V659 57.100 4 43 44 63
47.600 4 43 44 63

3.2. Anh huéng ctia mat d6 tréong dén dic
diém hinh thai cay cutia 3 gibng ngo nép

Chiéu cao cay ngd nép thai ki sau khi cay két
thiic tung phan phun rau § cac mat do trong dao
dong tr 195,9 - 231,3 cm va khac biét khong c6
¥ nghia théng ké (Bang 3). Tuong tu, s6 14 cla
cac gidng 6 khoang cach trong khac nhau khong
c6 su khac biet vé mat théng ké va dao dong tir
19,5 - 20,1 14/cay.

Chi s6 dién tich 14 dudc do vao thsi ky sau
phun rau, day la thai ky cay dat s 14 tbi da, s6
14 xanh ton tai trén cay nhiéu nhat. Giébng V068
c6 chi s6 dien tich 14 thap nhét véi 3,0 m? 14/m?
dat va khac biét rat c6 ¥ nghia théng ké so véi
cac gidng khac. Gidng V659 c6 chi s6 dién tich 14
cao nhat véi 3,6 m? 14/m? dat. Chi s6 dien tich 1a
cao nhat ¢ mat do trong 71.400 cay/ha (3,9 m?
14/m? dat) c6 sy khéac biét rat c¢6 y nghia théng
ké so v6i chi s6 dién tich 14 & cAc mat do trong
khéac. Mat do trong 47.600 cay/ha c6 chi s6 dien
tich 14 thap nhat véi 2,8 m? 14/m? dat. Miac dut
dién tich 1a/cay thap khi trong & mat do 71.400
cay/ha nhung téng s6 cay trén mot don vi dien

tich nhiéu hon so v6i mat do trong 57.100 cay/ha
va 47.600 cay /ha do d6 c6 chi s dien tich 14 cao.

Két qua nghién cttu ctia Phan (2016) cho thay
chi s6 dién tich la ctia gidng MX10 giita mat do
trong 71.400 cay/ha (4,1 m? 14/m? dat) va 57.100
cay/ha (3,4 m? 1la/m? dat) khac biet rat c6 y
nghia thong ké. Nguyen (2013) khi trong gidng
ngod nép 518 & mat do trong 71.400 cay/ha (70
x 20 cm) cho két qua dao dong tir 1,7 - 2,4 m?
14/m? dat vd ¢ mat do trong 57.100 cay/ha (70
x 25 cm) cho két qua 2,0 - 2,4 m? 14/m? dat tiy
vao titng mic phan bén. Nhu vay, két qua nghién
cttu vé chi s6 dién tich 14 ciia thi nghiém kha phit
hgp véi két luan ciia cac téc giad khi cho ring &
cac mat do trong cao c6 chi sb dién tich 14 cao
hon va khac biét c6 ¥ nghia théng ké so véi cac
mat do trong thap.

3.3. Anh huéng ctia mat d6 trong dén dic
didm hinh thai bip cta 3 giéng ngd nép

Duong kinh bip trung binh clia cac giéng dao
dong tir 4,5 - 4,8 cm, khac biét c6 ¥ nghia théng
ké. Trong d6 2 gibng V068 vi V247 c6 dudng
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Bang 3. Dic diém hinh thai cay cta 3 giéng ngod nép

Chi tieu Giong (G) 71.400Mat = trO5][17g.1(ocoa /i) (M)47.600 B (G)
V068 206,9 201,3 195,9 2014
V247 231,3 227,2 225,0 2278
Chiéu cao cay (cm) V659 215,7 212,6 210,3 2129
TB (M) 218,0 213,7 2104
CV% =330 Fg=6,02"  Fy =259 Fgy = 0,141
V068 195 19,6 19,5 19,5
V247 19,9 20,1 20,1 20,0
S6 14 tren cay (14) V659 19,6 19,9 19,7 19,7
TB (M) 19,7 19,9 19,8
CV% = 2,02 Fg=043"  Fy=0,63" Fgy = 0,08
V068 3,5 3,0 2,6 3,0P
o V247 4,1 3,5 2,9 3,5%
Chi 2SO,dlen2th1’1 14 V659 42 34 30 3.6°
(m® 16/ m® dat) TB (M) 3,00 3,37 7.8°
CV% = 4,51 Fg = 50,99 Fy = 109,85 Fay = 1,30

Trong ciing nhém gia tri trung binh, cac s6 c6 cung ky tu chi sy khac biét khong c6 y nghia théng ké; "°: khéac biét khong

c6 ¥y nghia; **: khéc biet c6 y nghia mic o = 0,01; TB = trung binh.

Bang 4. Dic diém hinh thai bip clia 3 gidéng ngd nép

Chi tieu Giong (G) 71.4001\42'1t - tlF05n7g.1(oc(§l v/he) (M)47.600 TB (G)
V068 4,7 4,8 4,9 4,82
V247 4,7 4,8 4,9 4,82
Duong kinh bip (cm) V659 4,4 4,5 4,6 4,5P
TB (M) 4,6P 4,78 4,87
CV% =223 Fg =1047" Fy =593* Fgy = 0,44™
V068 18,8 19,1 19,4 19,12
V247 17,5 17,8 18,0 17,8°
Chiéu dai bip (cm) V659 18,3 18,6 18,6 18,52P
TB (M) 18,2 18,5 18,7
CV% =241 Fg =27,73** Fy = 294"  Fgy = 0,13
V068 16,7 17,3 18,0 17,3
V247 16,7 17,4 17,9 17,4
Chiéu dai két hat (cm) V659 17,1 17,8 18,1 17,7
TB (M) 16,8P 17,5°P 18,0°
CV% = 3,16 Fg =0,82" Fy = 10,55 Fgy = 0,117
TV Ie V068 88,8 90,6 92,8 90,7
s V247 95,4 97,8 99,4 97,5
chiéu dai ket hat/ V659 934 95,7 97.3 955

Trong ciing nhém gia tri trung binh, cac sb cé cuing ky tu chi sy khac bigét khong cé ¥ nghia théng ké; ™°: khac biét khong c6
v nghia; *: khac biét ¢6 y nghia 6 mitc a = 0,05; **: khac biét c6 ¥ nghia mitc o = 0,01; TB = trung binh.

kinh bap 16n nhat dat 4,8 cm va thap nhit la
gibng V659 (4,5 cm). O céc mat do trong khac
nhau dudng kinh bap cé st khac biét c6 § nghia
vé mat thong ke (Bang 4).

Duong kinh bap 16n nhit véi 4,8 cm 6 mat do
trong 47.600 cay/ha, khéac bigt khong c¢6 ¥ nghia

so véi mat do trong ddi chiing 57.100 cay/ha (4,7
cm). Giéng V068 va V247 c¢6 dudng kinh béap
16n nhat véi 4,9 cm khi trong ¢ mat do 47.600
cay/ha. Két qua nghién cttu duong kinh bap clia
thi nghiém nay phit hop két qua nghién ctu ctia
Can (2020) cho thiy duong kinh bap cta giéng
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Hinh 3. Hinh thai bip giébng V659 & mat do trong 57.100 cay/ha.

ngd nép TG10 trén nén phan bon 180 kg N /ha +
90 kg P05 va 90 kg K2O/ha & cAc mat do trong
£ 47.000 - 95.000 cay/ha khi trong cang thua thi
dudng kinh bap cang 16n dao dong tir 4,0 - 4,4
cm.

Chiéu dai bap gitta cac gidng khac nhau rat c6
¥ nghia théng ke. Gidng V068 chiéu dai bap cao
nhat dat 19,1 cm, khéc bigt rit c6 ¥ nghia so vdi 2
giéng con lai (Hinh 1). Chiéu dai bap trung binh
thu duge cao nhat & mat do trong 47.600 cay/ha
v6i 18,7 cm va thap nhat & mat do trong 71.400
cay/ha vé6i 18,2 cm. Gitta cac mat do trong khéc
nhau, chiéu dai bép khac biét khong c6 ¥ nghia
vé mit thong ke.

O mat do trong 47.600 cay/ha cho chidu dai két

hat 16n nhét v6i 18,0 cm, khéac biét rat c6 ¥ nghia
thong ké so v6i mat do trong 71.400 cay/ha (16,8

m). Nguyén nhan lam chiéu dai két hat thap &
mat do trong 71.400 cay/ha la khi trong day céc
cay canh tranh vé dinh dudng va anh sang, cac
14 che khuat nhau lam &nh huéng t6i qua trinh
nhan phan cta bip din dén qua trinh thu phan,
su két hat ctia bap it thuan lgi hon so v6i mat do
trong thua. Gidng V659 c6 chiéu dai bap két hat
16n nhat véi 18,1 cm khi trong ¢ mat do 47.600
cay/ha.

Ty l¢ chieu dai két hat/chiéu dai bap trung
binh ctia gidng V247 cao nhéat dat 97,5% (Hinh
2), ké dén 1a gidng V659 v6i 95,5% va thap nhat
Ia gibng V068 v6i 90,7% (Hinh 3). O céc mat do
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trong cang thua thi ty lé chiéu dai két hat/chiéu
dai bép cang cao dao dong tir 92,5 - 96,5%, mat
do trong 47.600 cay/ha cho ty 1@ chiéu dai két
hat/chiéu dai bap cao nhat véi 96,5%. Giéng
V247 ¢6 ty 1 chiéu dai két hat/chiéu dai bap cao
nhat 99,4% khi trong & mat do 47.600 cay/ha.
Két qua nay phit hgp vé6i két qua nghién citu clia
Phan (2016) cho thay ty 1¢ chiéu dai két hat/chiéu
dai bép ctia gidbng MX10 & mat do trong 57.000
cay/ha véi ty le chiéu dai két hat/chiéu dai bap
dat 96,1% cao hon ¢ mat do trong 71.000 cay/ha
(94,3%).

3.4. Anh huéng cua mat d6 tréong dén kha
ning chéng chiu sau hai ctia 3 gidng ngo
nép

Két qua Bang 5 cho thay sau duc than (Chilo
partellus) gay hai ¢ mitc do trung binh ti 6,7 -
37,8%, trong dé gidng V068 bi sau duc than gay
hai nang nhat, khac biét c6 ¥ nghia thong ké so
v6i 2 gidng con lai. Nhin chung, cic mat do trong
cang day thi ty 1é cay bi sdu duc than cang cao.

Sau duc bap (Heliothis Zea) gay hai & miic
trung binh tir 10,0 - 28,3%, trong d6 giébng V068
bi sau duc bap gy hai nang nhat, khac biet c6
¥ nghia thong ké so v6i 2 gidng con lai (Bang 5).
Trén cting mot giéng, mic do gay hai clia sau duc
bap & cic nghiém thitc trong & mat do cang cao
thi ty 1é cay bi sau duc bép cang cao. Gidng V068
bi sau duc bap gay hai ning nhat 28,3% khi trong
G mat do 71.400 cay /ha. Xu hudng gia tang miic
do gay hai tuong ty véi két qua nghién ciu clia
Le (2017) cho thay ¢ mat do trong 55.000 cay/ha
c6 mitc do gay hai ctia sau duc bap < 5% thap
hon so véi mat do trong 57.000 cay /ha va 62.000
cay/ha c6 mitc do gay hai tit 5 - 15%.

3.5. Anh hudng ciia mat do trong dén cac yéu
té cAu thanh niang suit va ning suit cta
3 gidng ngd nép

Két qua theo doi cac yéu t6 cau thanh ning
suat va ning sudt cltia 3 giébng ngd nép trong &
ba mat dong trong khac nhau dudc trinh bay tai
Béang 6 cho thay:

Trong lugng bap c6 14 bi clia cic giéng dao dong
tr 322,7 - 332,3 g/bip, cao nhat la gidng VO068.
Giitta cac giéng khong c6 sy khéc biet thong ke.
Trong lugng trung binh bap c6 vé 14 bi thap nhat
4 mat do trong 71.400 cay/ha véi 303,7 g/bap
va c¢6 st khac biét rat c6 ¥ nghia théng ké so

véi cac mat do trong con lai. Gibng V068 trong
& mat do 47.600 cho khéi luong bap cao nhat
1a 349,5 g/bdp. Trong lugng bip nhd nhat khi
trong giong V247 & mat do 71.400 cay/ha, tuy
nhién trong lugng bap & cac nghiem thitc tuong
tac gitta gibng va mat do trong khac biét khong
c6 ¥ nghia vé mat thong ke.

Ty le bip loai 1 clia cac gidng khac biét khong
c6 ¥ nghia théng ke, dat cao nhét § gidng V659
va V247 lan lugt 1a 66,2% va 66,0%, giong V068
cho t§ 1é bép loai 1 thap nhat véi 63,6%. O cac
mat do trong khac nhau, ty & bap loai 1 khac
bigt rat c6 nghia théng ké. Trong do, ty l& bap
loai 1 cao nhat ¢ mat do 47.600 cay/ha (81,2%).
Xét vé tuong tac gitta gidng va mat do trong,
két qua cho thiy ty lé bap loai 1 cao nhat khi
trong gidng V247 & mat do 47.600 (85,1%) va
thap nhét khi trong gibng V247 & mat do 71.400
cay/ha (42,8%).

Ning suat 1y thuyét bap tuoi (NSLTBT) c6 14
bi § céc gibng dao dong tir 18,7 - 19,4 tan/ha
va khac biét c6 ¥ nghia théng keé. Nguge lai,
NSLTBT 6§ cac khoang cach trong khac biet rat
c6 ¥ nghia théng ké va dao dong tit 16,5 - 21,7
tan/ha. Trong d6 6 mat do trong 71.400 cay/ha
cho ning suét bap tuoi cao nhat dat 21,7 thn/ha
va mat do trong 47.600 cay/ha c6 nang suat thap
nhét 16,5 tan/ha. Xét vé tuong téc gitta giong va
mat do trong, NSLTBT cao nhat khi trong giéng
V068 & mat do 71.400 cay/ha (22,8 tan/ha).

Niang suat thuc thu bap tuci (NSTTBT) c6 14
bi ciia cic gidng dao dong tir 18,0 - 18,3 tan/ha
va khac biet khong c6 ¥ nghia théng ké. Nguge
lai,  cAc mat do trong khac nhau, NSTTBT c6
14 bi khéac biét rat c6 ¥ nghia thdéng ke, trong do
NSTT cao nhat 6 mat do trong 71.400 cay/ha
(19,8 tan/ha). NSTTBT c6 14 bi ¢ cac nghiem
thiic tuong téc giita gidng v mat do trong khac
biét khong c6 ¥ nghia théng ké va dao dong tir
16,0 - 20,5 tan/ha.

Xu huéng gia tang NSTTBT c¢6 14 bi tuong
tu NSLT c6 14 bi, trong giéi han ba mic mat
do trong & nghién ctu nay, két qua cho thay
khi trong 6 cac mat do cao thi ning suit tang.
Két qua nay tuong dong véi nghién cttu ctia Can
(2020) cho thay ning suat thiyc thu ctia gidng ngod
nép TG10 trong tai Yen Dinh - Thanh Hoéa dat
cao nhat 12,6 tan/ha khi trong ¢ mat do 71.000
cay/ha (70 x 20 c¢m) cao hon so vdi cac mat do
trong thua 57.000 (12,3 tan/ha) va 47.000 cay/ha
(12,4 tdn/ha). Tuy nhién, d6i v6i ngd &n tuoi can
quan tam dén lugng bap va két qua thi nghiem
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Bang 5. Thé hien kha nang chéng chiu sau duc than va sau duc bip clia 3 gidng ngo nép & cac mat do

trong
Chi tieu Giong (G) 71.4001\/[2'%t = tr%@%lgc(? = (M)47.600 TB (G)
V068 37,8 26,4 20,8 28,32
V247 15,0 11,1 6,7 10,9P
Sau duc than (%) V659 17,2 11,8 10,0 13,0°
TB (M) 23,32 16,4P 12,5¢
CV% =923 Fg = 30,78* Fy = 32,00 Fgp = 1,41™
V068 28,3 21,5 14,2 21,32
V247 14,4 12,5 10,0 12,3P
Sau duc bip (%) V659 16,1 12,5 10,8 13,1P
TB (M) 19,62 15,5P 11,7°¢
CV% = 9,64 Fg = 45,34** Fy = 17,71** Fgm = 1,96™
Trong ciing nhém gia tri trung binh, cac sb c6 cuing ky tu chi sy khac biet khong cé y nghia théng ké; ™°: khac bigt
khong c6 ¥ nghia; **: khéac biét c6 y nghia mitc o = 0,01; TB = trung binh.
Bang 6. Cac yéu t6 cAu thanh ning suit va nang suit clia 3 giéng ngd nép
Chi tieu Giong (G) 71.400Mat 2 trg;l.gu)(gawha) (M)47.600 B (G)
V068 318,7 328,7 349.5 332,3
Trong lugng bip V247 294.2 325,8 348,2 322,7
A V659 298,3 334,0 343,0 325,1
c6 14 bi (g/bép) TB (M) 303,70 329 5° 316,9°
CV% =536 Fg=0,72" Fy = 13,85"* Fgu = 0,62™
V068 49,8 66,0 74,9 63,6
V247 42,8 70,2 85,1 66,0
Ty lé bip loai 1 (%) V659 43,0 71,8 83,8 66,2
TB (M) 45,2°¢ 69,3° 81,22
CV% =596 Fg=0,30" Fy =109,59** Fgu = 2,95™
V068 22,8 18,8 16,6 19,4
Nang suat 1y thuyét V247 21,0 18,6 16,6 18,7
bap tuoi c6 V659 21,3 19,1 16,4 18,9
14 bi (tan/ha) TB (M) 21,7* 18,8P 16,5°¢
CV% =623 Fg =117 Fy = 4327* Fgu = 0,62™
V068 19,7 18,2 16,0 18,0
Nang suat thyce thu V247 19,3 18,4 16,3 18,0
bép tudi c6 V659 20,5 18,4 16,1 18,3
14 bi (tan/ha) TB (M) 19,82 18,32 16,1P
CV% =623 Fg=10,35" Fy =24,50"* Fgu = 0,36™

Trong ciing nhém gia tri trung binh, cic s6 c¢6 cling ky tu chi su khac biét khong c6 y nghia thdng ké; ™°: khac biét khong
c6 ¥ nghia; **: khac biét ¢6 y nghia mic o = 0,01; TB = trung binh.

cling cho thay khi trong ¢ mat do thap thi ty &
bap loai 1 ting.

3.6. Hiéu qua kinh té

Két qua phan tich higu qua kinh té ctia 3 giéng
ngod nép trong ¢ 3 mat doé khac nhau dude trinh
bay & Bang 7 cho thiy:

Cac gibng ngo nép khi trong ¢ mat do 71.400

cay/ha c6 chi phi sdn xuét cao so v6i cac mat do
trong thua, trong dé giéng V068 c6 chi phi cao
nhét 47,0 trieu dong do chi phi gidéng va mitc dau
tu cong gieo hat, thu hoach tang so v6i mat do
trong déi chitng va 47.600 cay/ha.

Gidng V659 khi trong & mat do trong 71.400
cay/ha c6 1gi nhuan cao nhit trong cic nghiém
thitc v6i 56,4 trigu dong/ha, ty sudt 1gi nhuan
1,23, ké dén 1a mat do trong 57.100 cay /ha véi 1gi
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Bang 7. Hiéu qua kinh té clia 3 giéng ngd nép & cac khoang cach cay trong

Téng thu Tong chi Lgi nhuan TY suéat
Giong (trigu dong)  (trieu dong) (trieu dong) lgi nhuan
Mat do trong 71.400 cay/ha
V063 99,2 70 52.2 111
V247 99,7 46,5 53,2 1,14
V659 102,1 45.7 56,4 1,23
Mat do trong 57.100 cay/ha
V068 95.6 44 51.2 .15
V247 98 4 44,1 54,3 1,23
V659 99,0 43.4 55,6 1,28
Mat do trong 47.600 cay/ha
V0683 72,2 123 29.4 0,69
V247 83,9 42,5 41,4 0,97
V659 88,1 41,9 16,2 1,10

Gia bap loai 1: 2.000 déng/bap, bap loai 2: 1.500 ddng/bap, bap loai 3: 1.000 déng/bap.

nhuan 55,6 tricu dong/ha, ty suat lgi nhuan dat
cao nhét vdi 1,28. Lgi nhuan thap khi cac gidng
trong & mat do 47.600 cay/ha, trong d6 gidng
V068 két hgp v6i mat do nay cé lgi nhuan thap
nhat v6i 29,5 tricu dong/ha, ty suat lgi nhuan
0,69, vi nghiém thic nay c6 s6 lugng bap thuc
thu loai 1 thdp do dé c6 lgi nhuan thip hon so
véi cac nghiém thic khac.

Giong V659 trong ¢ mat do 57.100 cay/ha
mang lai hiéu qua kinh té cao, ty suit lgi nhuan
cao nhét (1,28), dong thoi tiét kiem duge cong
gico hat va thu hoach bip so v6i mat do trong
71.400 cay/ha.

Gidng V247 trong ¢ mat do 57.100 cay/ha
mang lai higu qué kinh té cao nhat (54,3 trieu),
ty suét lgi nhuan 1,23, cao hon so véi cac mat do
trong khac nhau.

Giong V068 trong ¢ mat do 71.400 cay/ha
mang lai hieu qua kinh té cao nhét (52,2 triéu) so
v6i cdc mat do trong khéc, tuy nhién ty suit 1oi
nhuan 1,11, tuong duong véi mat do trong 57.100
cay/ha (1,15 lan) do vay mat do trong hiéu qua
cho gidng V068 1a 57.100 cay/ha.

4. Két Luan

Két qua danh gia anh huéng khoang cach trong
dén cac chi tiéu sinh trudng, phat trién v ning
suit ctia 3 giéng ngd nép cho thiy thoi gian thu
hoach bip tuoi clia cac gibng dao dong tir 63 - 64
ngay sau gieo, nang suat bap tuoi trung binh ctia
cac giong dao dong tir 18,1 - 18,5 tan/ha. Mat do
trong c6 anh huéng dén sinh trudng, phat trién
vi nang suat clia 3 giébng ngd nép. Khi tang mat

do tir 47.600 - 71.400 cay/ha thi ning suit cang
tang, ngugc lai, d mat do trong cang cao, ty 1¢é loai
bap 1 clia cac giéng giam. Mat do trong 57.100
cay/ha phit hgp véi cac gibng ngo thi nghiem, &
mat do nay nang suit thyc thu cac gidng dat 18,2
- 18,7 tan/ha, ty le bap thuong loai 1 tit 66,0 -
71,8% va ty suat 1gi nhuan tir 1,15 - 1,28. C4 3
giébng ngd nép déu co6 trong lugng biap, ning suit
thiye thu va ty 1é bap loai 1 tuong duong. Tuy
nhién, gibng V068 c6 ty 1& nhifm sau duc than
va sau duc bap cao hon so véi hai gidng V247
va V659. Dé nghi san xuit thit nghiém gidng ngd
nép V659 véi khodng cach trong 70 x 25 cm dé
dua vao san xuat tai khu vige thi nghiém va viing
sdn xuat ngd nép tai huyén Cu Chi, Thanh phd
Ho6 Chi Minh.
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ABSTRACT

Fertilizer trials were carried out at Ea Sar commune, Ea Kar
district, Dak Lak province and Kong Yang commune, Kong Chro
district, Gia Lai province in order to find out the type, amount
and number of applications of fertilizer that would be suitable
for sugarcane on sloping land. The trials were arranged in a
randomized complete block design (RCBD) with five treatments,
three replications and 50 m? per lot. All parameters of the trials
were evaluated through 2 crops of the plant cane and the first
ratoon cane, from January 2020 to January 2022. The trial results
showed that in sloping soil conditions, applying controlled release
NPK fertilizer (18-8-22) with NPK content equal to 70% of the
control gave the cane yield of 80.6 - 92.7 tons/ha. The sugar content
was 11.84 - 11.95 CCS (commercial cane sugar) and the cane yield
equivalent to 10 CCS was 96.0 - 110.8 tons/ha with about 16.30 -
30.86% higher than that of the control. The profit increased from
3,416 to 12,351 thousand VND /ha compared to the control.

Cited as: Pham, T. V., Do, H. D., Tran, S. V., Duong, T. C., Nguyen, T. T., Do, T. V., Tran,
K. B, Vu, K. V., Tran, T. V., Nguyen, N. T. H., & Pham, T. T. (2023). Effects of type, dose and
number of application of fertilizer on yield of sugarcane on sloping land in central highlands. The
Journal of Agriculture and Development 22(1), 11-20.
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1. Dat Van Dé

Vién Nghién Citu Mia Duong, Binh Duong

TOM TAT

Khao nghiém céc loai phan, lugng phan va sé 1lan bén phan nham
muc dich tim ra loai phan, lugng phan v& s6 lan bén phit hgp cho
mia trén dat ddc dugc tién hanh trén dit doc tai xa Kong Yang,
huyén Kong Chro, tinh Gia Lai va x4 Ea Sar, huyén Ea Kar, tinh
D3k Lik. Cac khao nghiém co ban duge bb tri kidu khbi ngau nhién
day du véi 5 nghiem thitc, 3 1an nhic lai, dién tich méi 6 1a 50 m?.
Cac khdo nghiém dugc danh gia trén 01 vu mia to vad 01 vu mia
gbc 1, ti thang 01/2020 dén thang 01/2022. Két qud khao nghiem
cho thiy, trong diéu kién dat déc, bén phan NPK tan c6 kiém soat
(18-8-22), v6i ham lugng NPK béng 70% so vé6i dbi chitng, cho
nang sudt mia dat tir 80,6 - 92,7 tdn/ha, ham lugng dudng dat tit
11,84 - 11,95 CCS (commercial cane sugar), nang sudt mfa quy
10 CCS dat tit 96,0 - 110,8 tAn/ha, vugt 16,3 - 30,86% so véi dbi
chitng v& lgi nhuan ting thém so v6i ddi ching tir 3.416 - 12.351
ngan déng/ha.

liu khac nhau, trén cac dia hinh dat dbc, kho
han, Singh & ctv. (2018) cho riing, khi bén kali

Cay mia yéu cau mot lugng dinh dudng 16n. Dé
dat duge 100 tdn mia/ha trong mot vu mia can
mot lugng dinh dudng tuong ting 1la 208 kg N,
53 kg P20s5, 280 kg K20 (Yadav & Yaduvanshi,
1993). & An Do dé cho 1 tAn mia cay thi cay mia
can mot lugng dinh dudng 1a 1,2 kg N; 0,46 kg
P505 va 1,44 kg KoO (Srivastava & ctv., 1992).
Dé tang hieu quéa st dung phan boén, yéu cau
lugng phéan, loai phan va phuong phap bén phai
phtt hgp. Bon phan cho mia trén cac loai dia hinh
dat déc néu khong bén ding phuong phap sé lam
cho phan bén bi rita tréi. Téng hgp tit cac tai

lidu lugng 60 kg KoO ltic 240 ngay trude lan tudi
sau ciing két hop véi phil rac 1am ting nang suat
va chat lugng nuéc mia. Trong nhitng nim gan
day, ky thuat sdn xuit va bén phan da cé nhiéu
thay déi, nhiéu loai phan bén mot 1an nhung cung
cap day da dinh dudng qua moi giai doan sinh
trudng ciia cay nhu cac loai phan tan c6 kiém
soat (controlled release fertilizer - CRF). Theo
két qua nghién citu ctia Morgan (2009) trén dat
cat & Florida, qua 2 vu thu hoach mia cho thiy
bén phan CRF véi liéu lugng 75% két hop véi
75% phan tan va phan N c¢6 kiém soat (controlled
release N - CRN) ¢6 ning suat cao hon c¢6 § nghia
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so v6i bon 100% phan N. Theo Manjunatha &
ctv. (2017), khi thit nghiem phan bén 125% N qua
dang N dugc boc neem tai Dai hoc néng nghiép
Raichur, Karnataka da lam tang mat dé cay hiu
hiéu do tang hiéu qua st dung phan dam va giam
st mat dam. ¢} Viét Nam, viéc st dung cac loai
phan bon cham tan (Slow-release fertilizers) va
phan CRF con it dic biét trén cay mia. Mdéi day
Vién Nghién cttu Mfa dudng c6 tién hanh khéo
nghiém phan bén CRF tai Binh Duong cho thay
véi litu lugng bing 50% so véi phan bén don,
phan bén thong minh Rynan CRF cho nang suét
va, chét lugng tuong duong so véi phan bén don
(Pham, 2019).

O Viet Nam, dat ddi ndi chiém % dien tich tu
nhién. Phan 1én dién tich déit c6 do déc dusi 15°
(chiém 21,9%) da dugc stt dung cho sdn xuat nong
nghiép hodc nong lam két hgp. Cay mia chi yéu
dugc trong trén dat doi nii, duge canh tac chi
yéu nhd nuée trdi, viec bén phan nhidu lan lam
phat sinh nhiéu chi phi va ¢6 thé lam cho phan
dé bi rtta troi. Vi vay, nghién citu nay nhim tim
ra loai phan bén, lugng bén v s6 lan bén phit
hop v6i cay mia trong trén dat ddc va nang cao
higu suét sit dung phan bén

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu nghién ctu

Gidéng mfa thi nghiem: Gidng mia KK3
Cac loai phan urea, lan super, KCI, NPK
thudng va NPK tan c6 kiém soat (CRF).

2.2. Noi dung va phuong phap nghién citu

Cac khao nghiém dugc b tri tai Gia Lai va Dak
L&k theo kiéu khdi diay di ngiu nhien (RCBD)
gdm 5 cong thiic, nhic lai 3 lan, mdéi 6 50 m2.
Cong thitc thi nghiém nhu sau:

Cong thitc 1 (d/c): Stt dung phan don, bén 16t
va boén thic 2 1an

Cong thitc 2: Stt dung phan hén hgp NPK, bon
16t va bén thic 1 lan.

Cong thiic 3: Stt dung phan hén hgp NPK, bon
16t v& bén thic 2 lan.

Cong thiic 4: Sit dung phan tan c6 kiém soét
NPK ham lugng NPK bing 70% so v6i dbi chiing,
chi bén 16t, khong bon thuc.

Cong thiic 5: Sit dung phan tan c6 kiém soét

NPK, ham liong NPK bing 50% so véi déi
ching, chi boén 16t, khong bén thic.

Lugng phan bén trong vu to va gdc I trong
cung 1 cong thitc nhw nhau. Lugng boén theo cac
cong thic nhu & Bang 1.

- Phan tich dat truée khi thi nghiem

- Céac chi tiéu theo doi: Cac yéu t6 ciu thanh
nang suit, nang suat, chit lugng va tinh higu qua
kinh té.

- X1t Iy théng ké: Bing tric nghiem F qua phan
mém MSTATC.

- K§ thuat canh tac:

+ Cay 2 lan chédo 3; 2 lan chao 7; rach hang,
trong thil cong, khodng cdch hang 1,2 m.

+ Gibng mfa thi nghiem: KK3.

+ Mat do hom trong: 5 hom (3 mat mam/hom)
trén 1,0 m dai theo hang.

+ Bon b sung 5,0 tan hitu cd vi sinh/ha, Hitu
co: 15%; Axit Humic: 2,5%; N-P2Oshh — K20:
1% — 0,5% — 0,5%; Zn: 500 ppm; B: 200 ppm;
Vi sinh vat c6 dinh dam, phan giai lan: 1 x 10°
CFU/g.

2.3. Thai gian va dia diém nghién ciu

Tai Gia Lai: Trong mfa ngay 21,/01/2020, thu
hoach vu to 15/01/2021, thu hoach vu gbc I tir
ngay 19/01/2022. Dia diém: xa Kong Yang, huyéen
Kong Chro, tinh Gia Lai. Dat thi nghiém 13 dat
xam trén da macma axit c6 do déc 10,6°.

Tai Dak Lék: Trong mia ngay 21/01/2020, thu
hoach vu to 17/01/2021, thu hoach vu gbc ngay
20/01/2022. Dia diém: xa Ea Sar, huyén Ea Kar,
tinh Dik Lik. Dat thi nghiem 14 dit xam bac
mau trén da cat c6 do doc 10,2°.

3. Két Qua va Thao Luan
3.1. Két qua phan tich dat trudc thi nghiém

Ké&t qua phan tich do chua hoat tinh trudc thi
nghiém tai Dik Lik va Gia Lai dat lan lugt 4,88
va 5,40, didu nay ching t6 ring dat thi nghiem
déu chua, d6 pH thap. Chat hitu co d Dik Lik dat
1,33% diéu nay cho thay dat ngheo hitu co, trong
khi d6 két qua phan tich tai Gia Lai dat c6 hitu
co trung binh (2,16%). DAt thi nghiem ¢ Dak Lak
ngheo lan va kali téng s6 va lan dé tiéu, nhung lai
¢6 kali dé tiéu trung binh dat 114 mg/kg, Ca trao
ddi trung binh, Mg trao ddi ngheo v kha nang
trao ddi cation trong dat thap. O Gia Lai dat c6
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Bang 1. Loai phan bén, lugng bén va phuong phéap bén phan cho mia

Ham lugng
CT Loai phan Lugng phan boén va cach bén (kg/ha) NPK so véi
de (%)
Vu to: Bon 200N + 100P205 + 220 K0. Bén 16t 100% lan, 1/3 N va K2O. Bon thic chia lam
| Phan don 2 ﬂwb\mm phan con lai vio céc giai doan dé nhanh va mwc vion léng i i
Vu goc: Bén 200N + 100P505 4+ 220 K50 chia lam 3 lan bén vao cac thoi diem sau thu hoach
20 — 30 ngdy, dé nhanh va dau vuon léng
Vu to: Bén 16t 400 NPK (16-10-14), thiic 1 1an 600 NPK (16-6-18) vao dau vuon léng
o, NPK (16-10-14) Vu gbe: Bon thiic 1an mot 400 NPK (16-10-14), thic 1an hai 600 NPK (16-6-18) vao dau vuon 100
NPK (16-6-18) 16ng
B6 sung thém phan don 40 N, 24 P505 va 56 KoO. Tong lugng bén 200 N + 100 P205 + 220
K0
Vu to: Bén 16t 400 NPK (16-10-14), thic 600 NPK (16-6-18) chia lam 2 lan bén vio cac giai
doan dé nhanh va dau vuon 16ng
3 NPK (16-10-14) Vu gbe: Bon thic lan 1: 400 NPK (16-10-14) sau khi thu hoach 20 — 30 ngay, bén thic 600 100
NPK (16-6-18) NPK (16-6-18) chia lam 2 1an bén vao céc giai doan dé nhénh va dau vuon 16ng
B6 sung thém phan don 40 N, 24 P505 va 56 KoO. Téng lugng bon 200 N + 100 P,05 + 220
K>O
e _ Vu to: Bén l6t 700 NPK phan tan c6 kiém soét, khong bon thiic
4 Nwm-www ¢6 kiem sodt <~.w gbe: Bén thic 1 1an 700 NPK phan ﬂm:w 6 kiém soat sau thu hoach 20-30 ngay 70
B06 sung thém phan don 14 N, 14 P505. Tong lugng bon 140 N + 70 P05 + 154 K20
e _Vu to: Bén 16t 500 NPK phan tan c6 kiém soét, khong bon thiic
) NPK tan c6 kiem sofit Vu gbe: Bon thic 1 1an 500 NPK tan c6 kiém soéat sau thu hoach 20-30 ngay 50

(18-8-22)

B4 sung thém phan don 10 N, 10 P505. Téng luong bén 100 N 4+ 50 P205 + 110 KoO
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Bang 2. Két qua phan tich dat trudce thi nghiem tai Dik Lak va Gia Lai

Chi tiéu phan tich Don vi DIk Iff“iit qlé?ia P Phuong phap thi

pHu,o 4,88 5,40 TCVN 5979-2007

Chéat hitu co % 1,33 2,16 TCVN 8941-2011

P,0s5 tong s6 % 0,053 0,067  TCVN 8940-2011

K,O tdng sb % 0,37 1,06 TCVN 8660-2011

P,0j5 dé ticu mg/kg 40,4 40,0  TCVN 8942-2011

K50 dé tieu mg/kg 114 162 TCVN 8662-2011

Ca trao doi meq/100 g 2,72 5,15 TCVN 8569-2010

Mg trao déi meq/100 g 0,93 2,54 TCVN 8569-2010

Kha nang trao doi Cation (CEC)  meq/100 g 7,04 13,6 TCVN 8568-2010

Phan tich tai phong phan tich - Vién Khoa hoc K§ thuat Nong nghiép mién Nam.

Bang 3. Anh hudng cac loai phan va bién phap bén phan dén cac yéu t6 cAu thanh ning suét clia mia trén
dat déc tai Gia Lai tai thoi diém ngay trudc thu hoach

Cong thitc Vu to Vy goc |
& Mat do  Chiéu ) Mat do  Chiéu )
I _ Duong Py S _ Duong Py
cay hitu cao cay Kinh Khoi cay httu  cao cay Kinh Khoi
hieu nguyén R lugng hiéu nguyén R lugng
< L than . L L than ~
(ngan lieu (cm) cay (kg)  (ngan lieu (cm) cay (kg)
cay /ha) (cm) cay /ha) (cm)
1 (bC) 58,0 239 2,57 1,36 54,6 219 2,64 1,33
2 60,1 247 2,61 1,44 58,4 232 2,71 1,38
3 66,4 255 2,64 1,47 60,8 237 2,73 1,43
4 67,9 268 2,67 1,49 62,5 246 2,75 1,45
5 56,3 243 2,59 1,38 55,1 228 2,66 1,36
F 3,32ns 1,198 0,138 2,23"8 1,42 0,99"s 0,32"s 3,80m
CV (%) 7,91 7,21 7,06 6,77 8,54 7,46 7,79 5,10

Trong cling mot nhém, cac gia tri trung binh cé ciing mau t
c6 § nghia; DC: dbi chitng.

lan tong s6, lan dé tieu, kali tong sb6 va kali dé
tieu ¢ mitc trung binh, giau Ca va Mg trao déi,
kha niang trao déi Cation (CEC) trong dat thap
(Bang 2).

3.2. Anh hudng ctia loai phan va phuong phap
bén phan cho mia trén dat déc tai Gia Lai

3.2.1. Anh hudng citia loai phan va phuong phap
bén phan dén cac yéu té6 chAu thanh ning
suit mia trén dit déc tai Gia Lai

Trong didu kién dat dbc tai Gia Lai, két qua
Bang 3 cho thay khong c6 su khéc biét c6 ¥ nghia
théng ké gitta cac cong thic vé chi tiéu cac yéu td
cau thanh ning suit trong ca 2 vu mia tc va mia
gdc trén mia trong trén dat déc tai Gia Lai. Tuy
nhién, xu huéng cho thay cac cong thic st dung
phan bén NPK hén hop va phan tan c6 kiém soét
NPK v6i lugng 70% c6 yéu té cAu thanh ning

1 thi khac bigt khong cé ¥ nghia théng ké; ™°: Khac biét khong

suat cao hon so vé6i ddi chitng va lugng bon 50%
phan tan c6 kiém soat NPK tuong duong véi doi
chitng. Nhu vay c6 thé thiy hieu suit st dung
phan boén tan c6 kiém soat da lam giam lugng
bén phan cho cay mia.

3.2.2. Anh huéng ctia loai phan va phuong phap
bén phan dén nang suit va chit lugng mia
trén dat déc tai Gia Lai

Két qua Bang 4 cho thiy, nang suit mia trong
vi mia td v mia gbc § tit cd cac cong thic
déu cao hon so véi dbi ching trong vy mia to
va gbc I nhung khong c¢6 sit khac bigt ¢6 § nghia
& mic o = 0,05. Trong s6 cac cong thitc bén, cong
thitc bon phan tan c6 kiém sodt NPK dat (84,7
tan/ha; 80,6 tan/ha) dat ning suat cao nhat va
cao hon dang ké so v6i dbi chitng bén phan don
(68,3 tin/ha; 67,8 tin/ha).

O céc chi tieu vé chit duong va nang suat quy
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10 CCS (commercial cane sugar), cac cong thic
bén phan NPK hén hgp déu cao hon céng thiic
bén phan don. Trong do, cong thic bén phan
tan c6 kiém soat NPK cho ning suat, chit dudng,
nang suat quy 10 CCS cao nhat va vugt ddi chitng
30,86% & vu mia to va 24,03% & vu mia goc L.

Qua vu mia td va vu mia gbc I cho thiy, st
dung phan tan c6 kiém soat NPK ham lugng
NPK bing 70% so véi ddi ching, chi bén 16t,
khong bén thic cho ning suit, chit lugng mia
cao. Didu nay cé thé giai thich ring phan NPK
tan c6 kiém so&t dudc bao boc bing cic mang
polyme nén han ché kha ning bdc hai va rita troi.
Ngoai ra, co ché ctia phan 1 phéng thich ra theo
nhu cau dinh dudng ting giai doan ciia cay nén
cay st dung dugc nhidu phan bén va kip thoi lam
tang hiéu qué ctia phan bén, tir d6 lam tang nang
suat va chat lugng mia.

3.2.3. Hiéu qua kinh té ctia loai phan va phuong
phép bén phan cho mia trén dit dbc tai Gia
Lai

Qua Bang 5 cho thiy, Vu mia to cong thic bén
phan NPK c6 kiém soat NPK (18-8-22) v6i ham
lugng NPK bing 70% cho hiéu qué kinh té cao
nhat, 1¢i nhuan ting them 12.351 ngan dong/ha
so v6i bon phan don. 0 vu mia goc I cong thic
bén phan thic 2 1an NPK cho lgi nhuan cao nhéit,
lgi nhuan ting thém 8.509 ngan dong/ha so véi
bén phan don. Téng lgi nhuan 2 nim cda cac
cong thitc bén phan cao hon dbéi ching tit 6.031
- 19.235 ngan dong/ha, trong d6 cong thic bén
NPK thic 2 1an va cong thic bén NPK tan c6
kiém soét lgi nhuan tang 18.174 - 19.235 dong/ha
so v6i dbi chitng bén phan don.

Nhin chung, két qua danh gia vu to va vu gbc
I cia thi nghiém tai Gia Lai cho thay st dung
phan bén tan c6 kiém sodat NPK (18 — 8 - 22) véi
ham lugng NPK bing 70% so véi dbi ching 1a
loai phan tuong doi thich hgp véi diéu kien dat
déc ciia ving, dem lai hiu qua vugt troi hon so
vdi cac loai phan don va NPK thuong.

3.3. Anh hudng ctia loai phan va phuong phap
bén phan cho mia trén dat dbéc tai Dik
Lik

3.3.1. Anh hudng cua loai phan va phuong phap
bén phan dén cac yéu té ciu thanh ning
suét mia trén dat déc tai Dik Lik

Bang 6 cho thiy cac cong thitc bén phan NPK
va NPK tan c6 kiém soét véi lugng bon 70% ham
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Bang 8. Hiéu qua kinh té clia cic loai phan va bién phap bén phan ciia mia trén dat dc tai Dak Lik (vu to + vu gbec I: 21/01/2020 -

17/01/2021 - 20/01,/2022)

Cong thitc ] Vu to ,<c goc 1 Téng 1oi nhuan
Chi phi ting  Tien ban mia Lgi nhuan Chi phi ting  Tien ban mia Lgi nhuan 2 vu tang
(ngan tang (ngan (ngan (ngan tang (ngan (ngan (ngan ddng/ha)
dong/ha)* dong/ha) dong/ha) dong/ha) dong/ha) dong/ha)
1 (bC) - - - - - - -
2 7.945 9.570 1.625 11.044 12.075 1.031 2.656
3 9.057 11.660 2.603 7.856 13.915 6.059 8.662
4 12.466 18.810 6.345 13.604 17.020 3.416 9.761
5 1.836 4.290 2.454 2.050 2.760 710 3.164

I"Chi phi tang (ngan ddng/ha)" Gia mia chung vu to, vu gbc I 1a 1,100 trieu ddng/tdn mia 10 CCS (commercial cane sugar). Chi phi san xudt vu tréng méi chia ra

03 vu (1 to + 02 géc) va vu td chiém 40% cho tdng chi phi tréong méi; DC: dbi ching.

Bang 7. Anh huéng loai phan va bién phap bén phan dén nang suét thuc thu va chit dudng ciia mia trén dat déc tai Dak Lik

Vu to Vu goc 1
Cong thitc  Nang suat Chit Nang suat Nang suat Chit Nang suat
thye thu duong quy 10 CCS thye thu duong quy 10 CCS
(thn/ha)  (CCS) (thn/ha)  (CCS)
< % vugt < % vugt
Tan/ba ddi chiing Tan/ba ddi chiing
1 (D0) 82.0 1,43 93.7 - 803 1.28 90.6 .
2 87.9 11,65 102,4 9,28 86,5 11,69 101,1 11,59
3 90,5 11,52 104,3 11,31 88,1 11,66 102,7 13,36
4 92,7 11,95 110,8 18,25 89,0 11,84 105,4 16,34
5 83,1 11,74 97,6 4,16 79,5 11,70 93,0 2,65
F 0,847 - i ] 0,310 - i )
CV (%) 10,00 - - - 11,90 - - -

Trong ciing mot nhém, céc gia tri trung binh cé ciing mau ty thi khac bigt khong cé ¥ nghia théng ke;
CCS: commercial cane sugar.

"%: Khéc biét khong c6 ¥ nghia; DC: déi ching;
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lugng so vdi ddi chitng déu c6 céc chi tieu vé mat
do hitu hiéu, chidu cao nguyén lieu va dudng kinh
than cao hon so v6i dé6i chitng bén phan don con
cong thitc bén phan NPK tan c6 kiém soat lugng
50% tuong duong bén phan don. Két qua nay déu
phit phop cho ca vu to vi vu gdc I. Tuy nhién,
tat cd cac cong thitc déu khong cé sy khac bigt
c6 ¥ nghia théng ké gitta trong ci vu mia to va
vu mia gbc L.

3.3.2. Anh hudng cua loai phan va phuong phap
b6én phan dén nang suit va chit lugng mia
trén dat déc tai Dik Lik

Trong vu to va vu gbc I, tat ci cac cong thic
déu cho niing suit, chit dudng va nang suit quy
10 CCS cao hon so v6i dbi ching trong dé cong
thic bén phan NPK tan c6 kiém soat bén 70% cé
nang suat va chit lugng cao nhat, ning suat vu
to 92,7 tan/ha va vu goc 89,0 tan/ha so v6i doi
chiing vu to 82,0 tAn/ha va vu gbc 80,3 tin/ha.
Tuy nhién niing suat thiyc thu gitta cac cong thiic
trong cd vu to va gbc I khong cé sy khac biét
vé mit théng ke ¢ mic Py 5. O nang suat quy
10 CCS, cong thiic bén phan NPK tan c6 kiém
soat bén 70% so véi dbi ching nang sudt vugt
déi chimg 18,25% & vu mia to va 16,34% & vu
mia goc I (Bang 7).

3.3.3. Hiéu qua kinh té& ctia loai phan va phuong
phép bén phan cho mia trén dit déc tai Dik
Lik

Két qua Bang 8 cho thiy cong thiic bén phan
NPK tan c6 kiém soat bén 70% so v6i doi chiing
va boén 16t 1 1an c6 1¢i nhuan tang thém cao nhat
so v6i cac cong thitc khac. O vu mia td, 1¢i nhuan
tang thém & Cong thiic bén phan NPK tan c6
kiém soat bon 70% so v6i dbi chitng 1a 6.345 ngan
dong/ha va vy gbc I & cong thitc bén phan NPK
hén hgp thiic 2 1an 1a 6.059 ngan dong/ha. Tong
c& 2 vu, cong thic bén phan NPK tan cé kiém
soat bon 70% so vé6i dbi chitng cho 1gi nhuan ting
thém cao nhét dat 9.761 ngan dong/ha so v6i d6i
ching.

4. Két Luan va Kién Nghi
4.1. Két luan
Trong diéu kién dat déc bén phan tan cé kiém

soat NPK (18-8-22) ham lugng NPK bing 70%
so v6i dbi chitng cho niang suit mia va hiéu qua

kinh té cao. Tai Gia Lai nang suit mia dat ti
80,6 - 84,7 tAn/ha; ham luong dudng dat tir 11,87
- 11,91 CCS, nang suit mia quy 10 CCS dat tu
96,0 - 100,5 tan/ha, vugt doi ching tit 24,03 -
30,86% va lgi nhuan ting them tir 6.884 - 12.351
ngan dong/ha. Tai Dik Lik niang suat mia dat tir
89,0 - 92,7 tan/ha, ham lugng dudng dat tix 11,84
- 11,95 CCS, nang suat mia quy 10 CCS dat tu
105,4 - 110,8 tAn/ha, vugt déi chimg tir 16,34 -
18,25% va 1gi nhuan tiang thém so v6i déi ching
tir 3.416 - 6.345 ngan dong/ha.

4.2. Dé nghi

Trén cdc ving dat doc ¢ Tay Nguyén, khuyén
cao stt dung loai phan tan c6 kiém soat NPK (18-
8-22) véi lidu lugng bon NPK bing 70% so véi
déi ching dé dat hieu qua trong san xuédt cay
mia trén nén dat déc tai tinh Dak Lik va Gia
Lai.

Loi Cam Doan

Céc téc giad trong nhém khong ¢6 mau thuin
vé noi dung trong bai bao.

L&i Cam On

Nhém téc gid xin cdm on 6ng Vo Van Phudc,
Trudng phong nguyeén liéu cong ty C6 phan Mia
Dudng 333 va ba Nguyén Thi My Trinh, Dia chi:
x& Thanh An, thi x4 An Khe, tinh Gia Lai, ho
trong mia da gitp chtng t6i hoan thanh nghién
citu ctia minh.
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ABSTRACT

This study was conducted to evaluate the effects of waterlogging time on
growth, physiology and yield of L14 peanut cultivar in the grasshouse of Fac-
ulty of Agronomy (Vietnam National University of Agriculture, Ha Noi) in
Spring 2020. The experiment was designed as a randomized block design
with 2 factors. Factor 1 was irigation regime including CT1: normal irriga-
tion and CT2: waterlogging for 10 weeks and then drainage (soil moisture:
70 - 80%); Factor 2 was the time of waterlogging, including waterlogging
at the seedling (3 leaves stage), flowering (25 days after begining of flower-
ing), and full pod stages (65 days after begining of flowering). The results
showed that waterlogging reduced both growth and physiological parame-
ters, such as plant height, primary branch length, number of leaves/plant,
fresh weight and dry matter, and nodule formation, soil plant analysis de-
velopment index, and chlorophyll fluorescence efficiency. Only the increased
ion leakage indicated the level of waterlogging stress. However, waterlogging
at the seedling stage had a great impact on the number of pod per plant,
and the pod set rate resulted in a 60.3% reduction in the individual yield of
the cultivar L14 compared to the control. Meanwhile, waterlogging at the
flowering and full pod stages caused a similar decrease in yield of peanut
cultivar L14 ( 31%). Thus, waterlogging at the seedling stage for 10 weeks

Email: lttcham@vnua.edu.vn had the greatest effect on the yield of peanut variety L14.
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Anh hudng ctia thoi diém ngap ting dén sinh trudng, sinh 1y va niang suit ciia giéng
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1. Dat Van Dé

TOM TAT

Nghién citu nay nhim danh gia 4nh huéng clia thoi diém ngap tng dén
mot s chi tieu sinh trudng, sinh 1y v ning suit ctia giéng lac L14 trong
nha luéi ¢6 méai che cia Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam,
Ha No6i tai vu Xuan 2020. Thi nghiém duge b6 tri theo khéi ngiu nhién 2
yéu td, bao gom: yéu t6 1 13 ché do tudi bao gom CT1 tusi binh thudng
va CT2 xit Iy ngap nhan tao trong 10 tuan va rat nudc dé trd lai do 4m
dat ban dau (70 - 80%); yéu t6 2 la thoi diém gay tng bao gdm xit 1y
ngap 6 cac giai doan cay con (khi cay c6 3 14), ra hoa ro (25 ngay sau khi
cay bat dau ra hoa), qua chic (65 ngay sau khi cay bat dau ra hoa). Két
qud da cho thiy ngap ting déu lam gidm ci chi tiéu sinh truéng va sinh
Iy nhu chiéu cao cay, chidu dai canh cap 1, sb 14/cay, khdi lugng tuoi va
kha nang tich lily chat kho, kha nang hinh thanh ndt san, chi s6 danh gia
ham lugng diep luc trong 14 SPAD (soil plant analysis development) va
hiéu suit huynh quang diép luc. Duy nhét chi tiéu do ro ri ion tang lén
phén d4nh mtc do stress ngap ung cay dang trai qua. Tuy nhién, ngap &
giai doan cay con da lam dnh hudng 16n dén s6 qua trén cay va ty lé dau
qua, din dén niang sudt ca thé cla gidbng L14 da giam 60,3% so véi dbi
chiing. Trong khi d6, ngap & giai doan ra hoa 16 va qué chic gay ra su suy
gidm ning suit ciia giéng lac L14 tuong duong nhau (~31%). Nhu vay,
ngap tng & giai doan cay con trong 10 tudn da lam anh hudng 16n nhét
dén nang suit ciia giéng lac L14.

ngap nudc kéo dai 1 - 3 ngay, thong khi kém gay
ra chét té bao, tham chi gay théi bo ré (Singh &

Trong nhitng nam gan day, thién tai, 1i lut,
hién tugng triéu cudng xay ra lién tiép lam cho
van dé ngap tng dat ngdy cang tré nén nghiem
trong tai Viet Nam. Ngap dng lam anh hudng
nghiém trong dén sinh trudng, phat trién va nang
suat cay trong do lam gidm téc do quang hop va
gay vang 14 va héo rit (Zhang & ctv., 2019; Tian
& ctv., 2021). Ngap ang cing gay ra tinh trang
thiéu oxy & 1é cay va hinh thanh actaldehyde,
ethanol v& mot sd chat khéac tit qua trinh trao
d6i ky khi & r&. Nhitng chit nay gay doc cho té
bao ré, ngan can quéa trinh déng héa carbon va st
dung trong quang hgp (Aydogan & Turhan, 2015;
Gao & ctv., 2021). Singh & ctv. (1991) cho réng
hé théng ré sé bi ton thuong trong diéu kien dat

ctv., 1991).

Theo Schravendijk & Andel (1985), mot s6 loai
cay ho dau c6 khd nang chiu duge ung t6i 20
ngay nhung sinh truéng cham trong thoi ngap
ting. Zaharah (1986) da chi ra réng tng da anh
hudng rat 16n dén sinh trudng va phét trién ciia
cay lac biéu hién lam gidm chiéu cao cay, kha
nang tich liiy chat kho va &nh huéng t6i ning
suat. Trong céc giai doan xi Iy tng, giai doan
sau khi gieo 42 - 78 ngay la giai doan anh hudng
t6i sinh truéng va phat trién va nang suat. Dic
biet giai doan tu 49 - 50 ngay sau gieo day la
giai doan tdc dong 16n nhat dén sinh truéng va
nang suat cta lac. Liu & ctv. (2009) ciing da chi
ra Gng trong giai doan bt dau ra hoa lam giam
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chiéu cao cay, so6 canh/cay, tong s6 qua/cay va
qué chic. Tuy nhién gay ting trong giai doan hinh
thanh qud va hat lai it &nh huéng dén chiéu cao
cay va khé ning tang trudng cia ct.

Vi vay, dé nghién citu kha nang tng phé véi
ngap ung trong canh tac lac can danh gia kha
ning chiu ing cta lac  cac thoi diém sinh trudng
khac nhau. Nghién cttu nay tién hanh dinh gia
anh hudéng thoi diém ngap tng dén sinh trudng,
sinh Iy v& nang suét clia gidng lac L14 dang duge
trong phd bién tai cac tinh mién Bic v mién
Trung.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu nghién ctu

Thi nghiém dudc thyc hién trén giéng Lac L14
duge Trung tam Nghién ctu v Phat trién Dau db
- Viéen Cay luong thuc va Cay thuc pham chon loc
theo phuong phép chon loc quan thé tir dong lac
QD5 tit tap doan lac nhap noi ctia Trung Qudc.
Thi nghiém dugc b tri trong nha luéi c6 mai che
- Khoa Noéng hoc - Hoc vién Nong nghiép Viét
Nam trong vu Xuan 2020. Nhiét do thap nhat
vao thang 1/2020 xap xi 18°C va cao nhat vio
thang 6 vao khodng 41°C.

2.2. Phuong phap nghién ctu

Thi nghiém duge thyc hién trong chau (duong
kinh 25 c¢m, chiéu cao 30 cm) va bo tri theo khoi
ngau nhién gom 2 yéu t6 v6i 30 1an lip lai (mdi 1
chau 1a 1 1an lip lai) trong nha ludi c¢6 mai che.
D4t thi nghiem 1 dat phit sa ¢6 song Hong dudc
lam sach, phoi kho, tron v6i phan bén 16t 0,03 g
N; 0,64 g P205; & 0,43 g K2O/chau va can 6 kg
mdi chau. Mbi chau gieo 4 - 5 hat, pht dat kin
hat va tuéi di am (75 - 80%) sau do giit lai 2
cay/chau.

Thi nghiém dudc thiét ké trén 2 yéu td thi
nghiém nhu sau:

Yéu t6 1 1a ché do tusi nude bao gom:

+ Déi chitng (D/C) tudi day di (do am dat
luon duy tri 70 - 80% bing may do do am

Aquaterr Instruments T - 300, M¥): hang ngay
cac chau cta cong thiic nay sé duge tudi 1 lugng
nude nhu nhau 1 300 mL /L chau, tu6i 2 1an sang
va chiéu (tuy thuoc vao nhiét do trong ngay va
trang thai sinh trudng cua cay)

+ Gay tng: tudi nudc ngap toan bo gbe cay 3
cm so v6i mit dat trong ¢ mot s6 giai doan sinh

trudng

Yéu t6 2 la thoi diém gay tng

TD1: xt Iy ngap 1& khi cay budc sang thaoi ki
cay con (cay c6 3 1a)

TD2: ra hoa ro (25 ngay sau khi cay bat dau
ra hoa)

TD3: qua chic (65 ngay khi cay bat dau ra hoa)

Gay tng dugc thyc hién bing cach tusi nudc
ngap toan bo gbc cay 3 cm so véi mit dat trong.
Sau khi gay ngap khoang 10 tuan thi rit nude dé
trd lai do am dat ban dau (70 - 80%).

Cac chi tieu theo déi bao gom cac chi tieu sau:

Céc chi tieu sinh trudng: Chiéu cao than chinh
(cm), s6 14 trén than, chiéu dai canh cap 1, sb
canh cap 1/cay duge do trén 10 cay & giai doan
thu hoach. Céc chi tiéu nhu khéi lugng tuoi, kha
nang tich lity chat kho ctia ré va than 1a (g/cay),
dién tich 14 (dm?), kha niing hinh thanh nét san
duge thu thap trén 5 cay sau khi két thic gay
ing & ba giai doan cay con, ra hoa va qué chac.

Céc chi tieu sinh ly: Do thiéu hut bdo hoa
nuée (%), chi s6 diep luc SPAD (soil plant anal-
ysis development) (do bing méay SPAD - 502,
Nhat Ban), hiéu suat huynh quang diep luc (do
béng may chlorophyll fluorescence metter) dugc
do trén 5 cay trong thoi gian gay tng va sau khi
gay ang 10 ngay, mic do ro ri ion (%) duge danh
gia theo phuong phap cta (Zhao & ctv., 2007)
duge thu trén 5 cay tai giai doan phuc hoi (10
ngay sau khi két thic gay ting).

Céc chi tieu cAu thanh ning sudt vA nang suit:
s6 qua/cay, khoi lugng 100 hat (g), ndng suét ca
thé (g/cay) duge thu tit 10 cay theo déi & giai
doan thu hoach. S6 liéu dugc phan tich va xi 1y
theo chuong trinh Excel 2010 va IRRISTAT 5.0.

3. Két Qua

3.1. Anh hudng cta thoi didm tng dén sinh
truéng than canh va la cta gibdng lac L14

O c& 3 thoi diém, cong thic gay tng c6 chidu
cao, sb canh cap 1, chiéu dai canh cip 1 va sé 14
thap hon c6 ¥ nghia théng ké so véi cong thiic
tu6i nude binh thudng. Sy sai khac chiéu cao cay
& giai doan cay con c6 ¥ nghia théng ke, cu thé
la 2,9 cm, trong khi d6 ngap tng & giai doan ra
hoa 1o v& qua chic, su sai khac 1an lugt 14 1,7 va
1,4 cm. Nguyén nhan c6 thé 1a & giai doan ra hoa
10 v qué chic 1a thoi ky ma cay dat duge chidu

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phat trién 22(1)


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

24
2
aQ = —
gl o =
g = e
2 = o
5 I g O D)
2 e 5 59 ¢ =
£ o a 8 < & o
- oo X~ o =
8 ? ® 3 X & o
a o A U < & o
%, = = (SIS o
o B ODOE X
o+ D)o
o+ Q =
el & 2 &
*® < 3
3
g =N
| £
[«]
O
g
F2fg g8 gEg?
= = =)
§..9’°g“< < o < a < a
N Ne) a = B e B
228 £5 ESE:
i KSR 5  ® "R
=
~
=
o
]
o
3
@
-
g
DN DN NN DN DN
IR NINocS oo 30 Jx
a |55 a1 © = o Ut oo =
ol o = 33 AR
[N
=]
ol
=8
=]
o+
=
on
=1
o
-
E'DP
SR N I )
LR O R T wo R
Thooowowkr w3yl wm
O-‘D’W ® T o o ® o
Sk o R T oSt
Mo R TRl Dwivo
[on [ o o oo ovoT
= = —_ = = = = e
SN TOREDIOWDRD D
o O o0 W0 oW W W W
o T o o T o T A

)

Sun 197

Sun Ae

©9°GT

q5'8¢

()
ARd 0®d NYT

«G'€C
2923

(wu) 1 deo
ques Tep Ny

P17 0¢[ SuQi3 eno yovoy nyj ui

©9'€

«E'CT
pS9T
(Ko /)
quIyd ueyl/el 98

uod Ae))

ql'G
(Lo /quen)
1 dgo queo og

P 1YL,

be

-

Sun Ae8 wor

onyy suQ
0D 0
P 107} 18] ¢[ BA [UgD U} SUPNI) YUIS UYP Su

X

M

P 103 eno Supny quy T Sueg

1 wor
¢

Z

o1
g

cao tuong dbi, phét trién cham hon & thoi ky cay
con.

Trong 3 giai doan gay tng (Bang 1), gay tng
giai doan qua chic c6 sy sai khac ¢6 ¥ nghia théng
ké vé chiéu dai canh cip 1 so vé6i ddi ching 13 it
nhat 2,4 cm. S6 la/than & cong thic d6i chitng
cao hon c6 ¥ nghia théng keé 3,6 14, 2,0 1a va 0,6 14
so vdi cong thiic gay tng lan lugt & giai doan cay
con, ra hoa ro va qua chic. Gay tng & giai doan
cay con va ra hoa da anh huéng 16n t6i s6 canh
cAp mot trén cay, lam gidm c6 ¥ nghia théng ké
lan lugt 1a 1,5 va 0,8 canh/cay. Tuy nhién, gay
ting vao giai doan quéa chic s6 canh cap 1/cay
hau nhu khong c6 sy chénh lech 16n so v6i doi
chiing (xap xi 5 canh/cay), mac du sy khac biet
nay cé ¥ nghia théng ké.

Nhu vay, trong diéu kién ngap tng & giai doan
cay con cho thay sy suy gidm da sd cic chi tieu
sinh truéng than canh va la nhiéu hon c6 ¥ nghia
théng ke so véi cac giai doan con lai.

3.2. Anh hudng cta thdi diém ung dén dién
tich 14 citia gibdng lac L14

Trong diéu kién ting, dién tich 14 clia giéng lac
L14 c6 sy chénh léch c6 ¥ nghia théng ké so véi
d6i chiing, dac bigt ¢ giai doan cay con (Bang 2).
Cu thé, dien tich 14 cia gidng lac L14 trong diéu
kién x1t Iy ting & giai doan cay con nay trung binh
dat 3,1 (dm?/cay) thap hon c6 ¥ nghia thong ké
so véi d6i chiing 12 4,6 (dm? /cay). Sau két thic xi
Iy tng, sinh trudng ciia cay c6 xu huéng phuc hoi
lai. Tuy nhién, do 4nh hudng ting vao giai doan
cay con, than 14 dang phét trién manh nhat dan
dén dién tich 14 clia cac cay & cong thic nady sau
khi phuc hdi vAn thap hon nhidu (8,9 dm?/cay)
so v6i dbi chiing (18,8 dm? /cay) va cong thitc gay
ing vio giai doan khac. Tuong t, trong didu kién
ting giai doan ra hoa dién tich 14 ctia gidng lac L14
12 4,9 (dm?/cay) thap hon nhiéu (P < 0,05) so
v6i d6i chitng 9,6 (dm?/cay). Tuy nhién, sau két
thic x@ 1y tng cay c6 phuc hoi lai sinh truéng
manh dién tich 14 (15,1 dm?/cay) gan bing véi
ddi ching (18,7 dm?/cay). Tuy ngap tng & giai
doan qud chic, nhung dién tich 14 van dat 16,2
(dm?/cay) thap hon mot chiit so véi dbi chitng
18,7 (dm?/cay). Nhu vay, ngap tng ¢ hai giai
doan sau, dién tich 14 dudc phuc hoi cao hon giai
doan cay con.
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Bang 2. Anh hudng ciia thoi diém tng dén dien tich 14 sau khi két thic gy Gng & cac
giai doan cay con, ra hoa vi qua chic clia gidng lac L14

Giai doan thu mau

Thoi diém gay tng Cong thic Cay con Rahoa Qua chic
Cay con Déi chiing 4,6" 9,5° 18,84
Gay ting 3,12 3,9 8,9°
D6i chitng 4,6P 9,6° 18,74
Ra hoa Gay tng 4,6 4,9 15,1°
. s Déi ching 4,6" 9,6° 18,74
Qué chac Gay fing 4,6 9,7¢ 16,3°
CV (%) 7,7 3,3 2,5
LSDcrxTd 5% 0,5 0,4 0,6
. P b b b
Trung binh ciia cong thiic Dé);;};l:;g i:?a 2:; LS),:ZP
LSDgr 59 0,3 0,4 0,2
Cay con 3,9 6,7% 13,9®
Trung binh ciia thoi diém gay tng Ra hoa ro 4,6" 7,3 16,9P
Qua chic 4,6P 9,7¢ 17,5¢
LSDtp 59 0,4 0,3 0,5

Trong ciing mét nhém, cac gia tri trung binh cé ciing mau tur thi khac biet khong c6 y nghia théng ké.

Bang 3. Anh huéng ctia thdi diém tng dén kha nang tich liy chat tuoi va chat kho sau khi
két thic gay tng & giai doan cay con, ra hoa vi qud chic ctia gidng lac L14

Khoi lugng tuoi (g)  Khoi lugng kho (g)

Thoi diem gay dng Cong thtc RE  Than  La REé  Than  La
] Déi chiing 5,49 56,5 432¢ 0,7¢ 17,69 10,84
Cay con a - a a a b a a
Gay tng 2,6 31,3* 19,9 05> 82 4.4
D6i chitng 5,49 56,4¢  432¢ 0,69 17,74 10,84
Ra hoa . b b b
Gay uang  4,9° 548 42,3° 0,6 16,7 9.9
Qui chiic D6i chitng 5,49 56,4  43,2¢ 0,6° 17,79 10,84
Gay ang 3,7 554° 40,3> 04> 157> 10,0°
CV (%) 58 4,1 6,2 52 3,7 4,9
LSDer 5% 04 30 20 004 04 0,4
. . . Déiching 54° 564> 432 06> 17,7° 10,8°
Trung binh ciia cong thite 0 "0 " g 7a 4792 3490 050 1350 810
LSDer 59 0,3 30 2,3 003 04 0,3
e aer Cay con 4,0 43,9 31,62 0,6 12,9 76"
TB clia thoi diem gay Gng  p ) s poc psgb 4280 060 17.2°  6.9°
Qua chic 4,6° 559> 418> 05* 16,7° 104°
LSDrp 5% 0,3 21 1,4 003 03 0,3

Trong cling mdt nhém, cac gia tri trung binh c¢6 ciing mAu tu thi khac biét khong c6 y nghia théng ké; TB:

trung binh.

3.3. Anh huéng ctia thoi didm tng dén kha
ning tich liy chit tuoi va chit khé cua
gibng lac L14

Trong diéu kién x 1y ting kha nang tich liy
chat tuci va chét kho luén thap hon c6 y nghia
théng ké so v6i cac coéng thic twdi nuée binh
thuong (Bang 3). O giai doan cay con khi luong

tuoi ctia ré, than va 14 gidm hon c6 ¥ nghia théng
ké so véi d6i chiing lan lugt 1a 2,8 g, 25,3 g va
23,3 g. Kha nang tich liiy chat kho clia ré, than
va 14 ciing luon thap hon c6 ¥ nghia théng ké
lan lugt 14 0,1 g, 9,4 g vd 6,4 g so vdi cac cong
thic tusi nude binh thuong. Con hai cong thiic
gay tng & giai doan ra hoa ro vd qua chic ciing
lam suy gidm c6 ¥ nghia thong ké khéi lugng tuoi
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va kha nang tich liy chat kho so véi dbi chiing,
ngoai trit khdi Iugng tuoi ctia 14 & giai doan ra
hoa va khéi Iwong tuci clia than & giai doan quéa
chic. Mac du vay, sy suy gidm vAn thap hon so
véi gay ung & giai doan cay con.

3.4. Anh huéng ctia thoi diém tng dén kha
niang hinh thanh nét san ctia gibng lac L14

S6 lugng va khéi lugng nét san ting dan qua
céc giai doan sinh truéng nhu thé hién trong céc
cong thiic d6i chiing (Béng 4). Tuy nhién, gay ting
da lam gidm s6 lugng va khéi lugng nét san tiy
thuoc vao thoi diém gay tng. Sau két thic gay
ing & giai doan cay con, cay con bat dau phuc
héi nhung dén giai doan ra hoa vAn chua xuét
hién nét san. Chi dén khi budc sang giai doan
qué chic nét san da xuat hién nhung khong dang
ké 14,5 (ndt/cay). Su suy giam cac chi tieu nay
cao nhat khi x Iy ting trong giai doan cay con,
roi dén giai doan ra hoa va cudi cling 1a giai doan
qiia chic. O giai doan nay, s6 lugng va khéi lugng
n6t san § cong thiic gay ing dat 179,5 (ndt/cay)
dat 1,8 g thap hon nhidu so véi cong thie ddi
chitng dat 300,5 (not/cay) dat 2,7 ¢ (Bang 4).

3.5. Anh huéng cua thdi diém tng dén hiéu
suit huynh quang diép luc cta gibng lac
L14

O ¢4 ba thoi diém gay tng déu cho thay su
sut giam ciia hiéu sudt huynh quang diép luc
(Fv/Fm), sau d6 la tang dan trong qua trinh phuc
hoi (Hinh 1). Sy sut gidm thap nhat khi gay tng
& giai doan qud chic véi gia tri 0,738 vio ngay
thit 2 clia giai doan phuc hdi. Trong khi d6, su
sut giam thap nhat khi gay tng & giai doan cay
con va ra hoa ro 1a vao ngay thit 10 gay tng dat
gié tri lan lugt 14 0,749 va 0,727. Fv/Fm déu giam
so véi cong thiic déi ching & cac thoi diém gay
ing khac nhau.

3.6. Anh hudng ctia thdi diém tng dén chi sb
SPAD ciia gidéng lac L14

Trong diéu kién ting & giai doan cay con, chi sd
SPAD trong 14 clia gidng lac L.14 dao dong 33,2
- 45,5 thap hon nhiéu so véi déi chitng dao dong
43,0 - 45,7 (Hinh 2). Mic du, két thic gay ting
tuy nhién chi s6 SPAD lai tiép tuc c6 xu huéng
giam xudng va dat gia tri thip nhat chi con 33,2
trong ngay thi 6 sau két thic tng.

Déi vé6i cac cong thitc xit Iy tng & giai doan ra
hoa, chi s6 SPAD gidm dan tit ngay thit 2 clia dgt
xtt Iy ting, tuy nhién lai gidm xudng thap nhat chi
con 20,3 sau khi két thic ing 7 ngay. Theo doi
anh hudéng clia ting & giai doan qua chic cho thay
chi s6 SPAD lai gidm xubng thip nhit sau két
thic tng 2 ngay tir 42,3 xudng 29,6. Sau dé, chi
s6 SPAD bat dau c6 xu huéng phuc hoi tuy nhién
mtc do phuc hdi cham.

3.7. Anh hudng ngap tng & mot sb giai doan
dén miic d6 ro ri ion cta gidng lac L14

O cong thic dbi ching c6 sy thay déi muc do
ro 1 ion ¢6 sy chénh léch khong qué 16n. Cao nhat
& thoi ky qua chic dat 19% va thip nhat & thoi
k¥ cay con la 16,3%. So véi cong thitc ddi chitng
thi mc do ro ri ion & thoi ky tuong ing ctia cong
thitc Gng déu cao hon. Do 1o rf ion cao nhat &
thoi ky qud chic 1a 24,3%, thap nhat & thoi k¥
cay con 1a 19%, thoi ky ra hoa 1a 21%. Mc do
1o 11 ion ¢6 syt thay ddi trén 1a do phan tng sinh
Iy ctia cay trong diéu kién tng trong ting giai
doan, trong d6 giai doan qué chic bi &nh huéng
16n nhat (Hinh 3).

3.8. Anh hudng ctia thoi diém tng dén sb hoa,
s6 qua trén cay va ty lé dau qua ciia gibng
lac L14

Giai doan cay con day la giai doan cay tang
truéng manh vé ré, than, 14 vi tao tién dé dé
ting trudng vé s6 hoa, do d6 gay ung thoi ky nay
gay anh hudng rat 16n dén s6 hoa. Cong thiic gay
ing c6 tong s6 hoa 15,4 hoa/cay, dan dén s6 qua
clia cong thiic tng chi dat 6,3 qua/cay, thip hon
& cong thite dbi ching 1a 30,7 hoa/cay, do d6 sb
qué dat 15,0 qué/cay.

0 giai doan ra hoa, tong hoa va s6 qua ciia cay
bi x1t Iy tng lan lugt 13 30,4 va 12,7 dat 40,4% ty
lé dau qua ciing déu thap hon so véi déi chitng
(31,7 hoa/cay, 15,8 qua/cay, dat ty le 14 51,54%).
Tuy nhién, sy khic biet vé sd hoa khong c6 ¥
nghia théng ke (P > 0,05; Bang 5).

Gay tng & giai doan qud chic da dan dén qua
trén cay bi théi, vi vay s6 qua/cay bi gidm hon
so v6i cong thic ddi ching. Cong thic cay tng
dat 14,3 qua/cay thap hon c6 § nghia thong ke
cong thitc doi chiing dat 15,6 quéa/cay. Trong khi
d6 khong c6 sy sai khic c6 ¥ nghia théng ke vé
téng s6 hoa/cay giita cong thiic gay ing va cong
thitc twéi nude binh thuong.
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Bang 4. Anh huéng ciia thdi diém tng dén kha nang hinh thanh nét sin sau khi két thic gay tng & cac giai
doan cay con, ra hoa va qué chic ctia giéng lac L14

Giai doan thu mau
Thoi diém gay tng Cong thiic Cay con Ra hoa Qué chic
SLNS KLNS SLNS KLNS SLNS KLNS
Déi ching 175> 02> 5574 058 301,59 2,7

Cay con Gay ang 0,0  0,0*  00*  00* 145 0,12
Déi ching 170> 0,3¢ 56,34 0,3° 305,00 2,74
Ra hoa

Gay tng 19,34 0,4° 8,8P 0,1 81,8> 1,0
Qué chic Déi ching  18,7¢ 02> 56,00  04°  300,5¢ 2,74
Gay ang 19,0 0,2°  36,3c 049 1795 1,8°

CV (%) 4.5 6,9 5,5 3,9 4,5 4,0
LSDerxTp 5% 1,1 0,02 3,4 0,02 125 0,1
Déi ching 17,7 0,2 56,0° 04> 302,3> 2,7°
Gay tng 12,8 02 15,0 02* 91,90 1,0
LSDer 59 1,3 0,01 3,2 0,02 11,2 04

Cay con 8,82 0,1* 27,9 03 158° 1,4

Trung binh ciia thoi diém gay ing Ra hoaro 182  04° 326> 0,2* 1934 1,9°
Qua chic 18,9  0,2°  46,3°  04° 240 2,3°

LSDrp 59 0,8 0,01 2,4 0,02 88 0,07

SLNS: S5 lugng ndt san (sé nét san/cay); KLNS: khdi lugng ndt san (g/cay).
Trong cing mot nhém, cac gia tri trung binh cé cing mAu tu thi khac bigt khong cé y nghia théng ké; TB: trung binh.

Trung binh cta cong thic

%0 o 0840
¥
s e
= 0340 [-% oBzn
& 020 T 0800
= =0
sl (800 g 0.780
=
S
S om0 = 0760
=
= o0 £ o.ra0
- =
h—J 2 0.720
5 o0 2
“2 0T - 081 chima “3 0.400 ==y UG == i chirmg
5 [ %] 5 0680
- 2 ngdy 4 ngay| Gngay 8ngdy| 10 2 ngay 4 ngdy Gngdy Sngay| 10
g ngan
2ngay  Angdy  Gnghy | Enghy 10ngly Zngdy | Angdy | Gnghy  Brgly 10ngdy e o
Thesi didm gay tng Thisi dibm phue hdi sau gy Gng Thén didm gy tng Thii didm phue bbi sau gy ung
Mgy theo a1 (ngy) Ngay the o dlil (ngay]

o, 0.840
8
= 0.820
= 0.800
o
= 0.780
=
2.0.760

E 0.740
.

20720
=2
= 0.700 e )i Chimg =Gy ing
S o680
2ngay 4ngay | 6ngdy &ngay 10 ngay 2 ngay |4 ngdy 6ngay Bngay |10 ngay

Théri didm gay dng Theri diém phye hdi sau gay Ong
Ngay theo ddi (ngay)

Hinh 1. Anh huéng clia tng & giai doan: cay con (A), ra hoa (B), qua chic (C) dén hiéu sudt huynh quang
diép luc ctia gidng lac L14.
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Hinh 2. Anh hudng ciia tng & giai doan: cay con (A), ra hoa (B), qua chéc (C) dén chi s6 SPAD (soil

plant analysis development) ctia giéng lac L.14.

Bang 5. Anh huéng ctia thoi didm tng dén sb hoa/cay, s6 qua/cay va ty lé dau qué & giai doan thu hoach

ctia giéng lac L14

Thai diém gay tng Cong thitc  S6 hoa/cay  S6 qua/cay Ty lé dau qua (%)
Cay con Déi chitng 30,7° 15,4¢ 50,2
Gay ting 16,6 6,3% 37,7
Ra hoa Déi chiing 30,7° 15,84 51,5
Gay tng 30,4 12,70 40,4
. Déi chiing 30,5P 15,64 51,0
Qud chac Gay tng 30,2> 14,3° 474
CV (%) 53 6,7
LSDerxtp 5% 4,7 1,3
s 7, a a
Trung binh clia cong thitc D(;O;;}ll,lf;g gg:sb ﬁj?b
LSDor 59 1,6 1,3
Cay con 23,7% 10,92
Trung binh ciia thoi diém gay tng Ra hoa ro 30,6" 14,3
Qua chic 30,4P 15,0¢
LSDrp 5% 3,3 0,9

Trong ciing mot nhém, cac gia tri trung binh cé ciing mau ty thi khac biét khong cé y nghia thdng ke.
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Bang 6. Anh hudng ciia Gng 6 mot sb giai doan dén nang sudt ca thé & giai doan thu hoach v mic suy

gidm nang suit ca thé cta giéng lac L14

Thoi diém gay tng Cong thiic

Nang suat qua

Khbi lugng Kho ctia cay  Miic suy gidm

100 hat kho (g) (g/cay) ning suat (%)
Cay con Déi ching 49,1 15,4¢ -
Gay tng 47,2 6,12 60,6
Déi ching 48,4 16,1¢ -
Ra hoa Gay fing 45,5 10,0 32,0
L D&i chitng 48,8 15,8° -
Qué chac Gay ng 43,6 10,8P 31,8
CV (%) 5,1
LSDerxrp 5% ) 170b
Trung binh ctia cong thiic D(;);;}E:lzg ig:i 1957 ’?i
LSDor 5% 0,6
Cay con 48,2 10,8*
Trung binh ctia thoi diém gay tng Ra hoa ro 47,0 13,5P
Qué chéc 46,2 13,3
LSDtp 5% 0,7

Trong ciing moét nhém, céac gia tri trung binh cé cing méu tu thi khac bigt khong c6 ¥ nghia théng ke.

30.00
25.00 -

&

2000 1

=
2 15.00 -

2 10.00 -
{1
&
5.00 -
00 -

Ung cay con

Ung ra hoa
Giai doan giy ing

® DP6i ching

B Xar Iy ing

Ung qua chac

Hinh 3. Anh hudng cta thoi diém Gng dén do rd rf ion cia giéng lac L14 sau 10 ngay xt& ly Gng.

3.9. Anh huéng ctia thdi diém tng dén ning
suit va miic suy gidm ning suit ciia gidng
lac L14

Khi ngap tng & giai doan cay con, khéi lugng
100 hat kho ctia gidng L14 chi dat 47,2 g, trong
khi d6 khéi lugng 100 hat & cong thiic ddi chitng

cao hon dat 49,1 g (Bang 6). Khdi lugng 100 hat
con suy giam hon nita 6 hai giai doan ra hoa ro
va qud chic, 1an luot 1a 45,46 g vA 43,56 g thap
hon rat nhiéu so v6i cong thitc déi chiing dat 1an
lugt 1a 48,36 g va 48,78 g. Tuy nhién, sy sai khéc
nay khong cé ¥ nghia thdng ke.

Trong khi d6, gay tng & giai doan cay con da
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lam gidm s6 hoa din dén gidm ty lé dau qua va
anh hudng dén nang sudt, cu thé & day 1a ning
suat ca thé. Giéng lac L14 trong diéu kién tusi
nudc day di nang sudt cad thé dat 154 g/cay,
trong diéu kién xit 1y Ging ning suit ca thé giam
xudng chi con 6,1 g/cay tuong ing v6i mic suy
gidm nang suit ca thé 60,6%.

Tuong tu, x Iy ang G giai doan ra hoa va qua
chic khong nhitng lam gidm kha ning dau qua
ma khéi lugng hat ciing bi 4nh huéng. Mitc do
suy gidm ning suat ca thé ctia gibng lac L14 so
véi cong thitc d6i ching lan lugt 1a 32% va 31,8%.

4. Thao Luan

Lac (Arachis hypogaea L.) 1a mot loai cay ho
dau cung cap dau va protein quan trong cho con
ngudi (Bishi & ctv., 2015; Zhao & ctv., 2019). O
Viét nam, do lugng mua qué 16n gan day tai khu
vitc mién Trung, ndi c6 dién tich canh tac lac 16n
trén ca nuéc da han ché nghiem trong viéc san
xudt lac. Cac nghién cttu trude day cho thiy hée
théng quang hop ctia 14 lac bi ngap tng sé bi pha
hiy, han ché téc do dong héa CO2 va gidm hiéu
qua quang hgp cua la. Cac giai doan sinh trudng
mén cam v6i ngap tng nhit cia cay lac 1a giai
doan cay con, ra hoa vd qui chic lam gidm dang
ké s6 lugng qué trén cay va trong lugng qui, va
cudi cling din dén gidm ning suét lac (Bishnoi &
Krishnamoorthy, 1992; Zeng & ctv., 2020). Két
qud nghién ctu & day cling cho két qua tuong
ung véi tac gid trén, giéng lac L14 di suy gidm
s6 qua,/cay va nang suat ca thé tity thudc vio viee
gdy tng & giai doan ndo. Tuy nhién két qua suy
gidm tdng s6 qua trén cay vi ty lé dau qua trén
dau xanh ctia Nguyen & ctv. (2019) thap hon rat
nhidu so véi két qua clia chiing toi trén gidng lac
L14 nay. Diéu nay chimg té dudng nhu cay lac c6
kha ning chéng chiu ngap tng t6t hon so véi céc
gidng dau xanh trong cting diéu kién. Sy suy gidm
ning suét c4 thé trong nghién ciiu ctia ching toi
cao nhat 1a khi gay Gng & giai doan cay con, tiép
sau & gay tng & giai doan qua chic va ra hoa. So
sanh mtc do suy gidm ning sudt & 3 giai doan
gay tng thiy 16, gay tng dan dén mitc suy gidm
nang suat rat 1én dic biét 1a & giai doan cay con
60,64%. Két qua nghién cttu trén cay dau xanh
ctia Nguyen & ctv. (2019) cling da cho thay miic
suy giam hon 60% vé nang suat do ngap tGng trén
gidéng dau xanh DX14.

Ngap ung da lam giam sinh trudng va cac chi
tieu sinh 1y & c& ba thoi diém ngap tng la chiéu

cao cay, chiéu dai canh cap 1, sb 14/cay, khoi
lugng twoi va kha nang tich liiy chat kho, kha
nang hinh thanh nét san, chi s6 SPAD, hiéu suat
huynh quang diép luc. Cu thé trong nghién ciu
nay, chiéu cao ciia giéng lac L14 da bi gidm lan
lugt 1a 4,7%, 5,8% va 10,2% qua cac giai doan
qué chéc, ra hoa 1o va cay con. Két qua nay thap
hon hodc tuong duong vdi két qua cta Tian &
ctv. (2021), cho thay su suy gidm chiéu cao cay
do ngap tGng & cay trong néi chung la khoang
10,68%. Ngap ung ciing lam suy gidm dién tich
14 & gibng lac L14 & giai doan qlia chic va ra
hoa 1o lan luot 1a 12,8% va 19,1%, thap hon ngap
Gng & cay trong néi chung (22,89%) nhung su
suy giam & giai doan cay con 1a 52,4% thi cao
hon rat nhiéu (Tian & ctv., 2021). Duy nhét chi
tiéu do ro ri ion tang len (Hinh 3) phén anh miic
do stress ngap tng cay dang trai qua do s ton
thuong trén mang té bao nhu tuong tiy nghién
ctu ctia Pereira & ctv. (2015). B6i vi ngédp tng
din dén stress oxy héa do d6 lam ting hoat dong
cla cac enzym tham gia vao qua trinh thai doc
do stress oxy hdéa nhu enzym catalase va super-
oxide dismutase (Zeng & ctv., 2022). Thudng cac
tac dong clia stress oxy héa la lam t6n thuong
va chét té bao. Song song vdi d6 1a sy suy gidm
ctia SPAD va Fv/Fm nhu trong nghién cttu nay
va nghién ctu cla Zeng & ctv. (2022) sé lam suy
gidm nghiém trong kha ning quang hgp va do vay
sé dan dén suy gidm ning suit. Két qua nay ciing
tuong dong véi két qua nghien citu trude dé trén
dau xanh ctia Pramod & ctv. (2013) va Nguyen
& ctv. (2019).

5. Két Luan

Trong nghién citu nay, ngap tng da lam gidm
kha ning sinh trudng ciia giéng lac L14 nhu chiéu
cao cdy, chiéu dai va s6 canh cap 1, s6 14/cay,
khéi luong tuci va kho ciia 14, than va ré, kha
nang hinh thanh nét san. Bén canh do6, ngap tng
cling lam gidm mot s6 chi tiéu sinh 1y nhu chi
s6 SPAD, hiéu suat huynh quang diép luc, nhung
lam ting do ro ri ion. T nhitng 4nh huéng dén
sinh trudng va sinh 1y 16 rét d6, nang suét va cac
yéu t6 cau thanh ning suat ctia giéng lac L14 da
bi suy gidm theo. Ngap tung & giai doan cay con
da lam suy gidm nang suit 1a 60,3%, trong khi dé
sU suy gidm ning suit ¢ hai giai doan con lai xap
xi 31%. Gay tng & giai doan cay con dnh hudng
l6n dén sinh trudng, sinh 1y va nang suat hon so
v6i 2 giai doan con lai.
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ABSTRACT

This study aimed to quantify relationships between female weight and
some reproductive parameters, yolk sac volume, and larval length of
striped catfish (Pangasianodon hypophthalmus). Mature fish were se-
lected from the broodstock conditioning tank in a recirculating system.
Females (n = 36) weighing 1.7 to 7.0 kg were artificially propagated
with the same male group. The results showed that realized fecundity
(331,667 - 1,404,791 eggs/female) was positively correlated (P < 0.01),
while relative fecundity (73,849 - 255,214 eggs/kg female) had a negative
relationship with females’ weight (P < 0.01). Eighteen females were di-
vided into 3 groups of weights (6 - 7 kg, n = 5; 5- 5.5 kg, n = 8; and 3 -
4.8 kg, n = 5) to examine other reproductive parameters. Egg diameter
(1,014 - 1,024 um), fertilization rate (65.78 - 79.00%), and hatching rate
(42.73 - 57.27%) were not significantly different among female groups.
Larvae produced by medium and large-sized females appeared to grow
(in length) faster than those by small-sized females, and these differences
were significant at hatching, 24, and 72 h post-hatch (P < 0.05). Yolk
sac volume was not different among the three groups (P > 0.05), ranging
from 0.37 to 0.41 mm?® at hatching, and decreasing 62.2 - 68.3% after
36 h and 83.8 - 85.4% after 48 h post-hatch. In sum, females weighing 5
to 7 kg had higher realized fecundity and better growth of larvae during
the first five days compared to small females.

Cited as: Ta, T. A., & Duong, Y. T. (2023). The relationships of female size with reproductive
parameters, egg diameter and larval growth of striped catfish (Pangasianodon hypophthalmus).
The Journal of Agriculture and Development 22(1), 32-40.
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1. Dat Van Dé

TOM TAT

Nghién cttu nay nham xac dinh mdi quan hé giita khoi lugng ca cai véi
mot sb chi tiéu sinh san, thé tich noin hoang va chiéu dai ca bot cia ca
tra (Pangasianodon hypophthalmus). Ca tra thanh thuc dugc chon tir
bé tuan hoan nudi ca vd ca bd me. Ca cii (n = 36) vdi khéi lugng khac
nhau (1,7 - 7,0 kg) dugc cho sinh sdn nhan tao véi cing nhém cé dyec.
Két qua cho thay stic sinh sin thuc té (331.667 - 1.404.791 triing/con)
c6 mbi quan he thuan (P < 0,01) nhung siic sinh san tuong dbi (73.849
- 255.214 tring/kg ca cai) c6 méi tuong quan nghich véi khéi lugng ca
cai (P < 0,01). S6 ca cai cho sinh sdn gom 18 con va dugc phan chia
thanh 3 nhém khéi lugng (6 - 7 kg, n = 5; 5- 55 kg, n = 8; va 3 -
4,8 kg, n = 5) dé theo doi mot sb chi tidu sinh sdn gdm dudng kinh
tring, ti 1& thu tinh va ti 1&é nd. Két qua nghién citu cho thiy dudng
kinh tring (1.014 - 1.024 pm), ti 1é thu tinh (65,78 - 79,00%) va ti lé
nd (42,73 - 57,27%) ctia ba nhém c4 khac biet khong c6 ¥ nghia théng
ké (P > 0,05). Ca bot ctia nhém ca cai trung binh va 16n ¢6 xu hudng
tang trudng vé chiéu dai nhanh hon dan con ctia nhém céa cai nhé va
su khac biét ndy c¢6 ¥ nghia & thoi diém mdéi nd, 24 va 72 gid sau khi
nd (P < 0,05). Thé tich noan hoang khéc bieét khong c6 ¥ nghia giita
ba nhém ca (P > 0,05), dao dong tit 0,37 dén 0,41 mm® khi ca mdi nd,
gidm 62,2 - 68,3% sau 36 gid va 83,8 - 85,4% sau 48 gid. Nhin chung,
c& cai c6 khdi lugng tit 5 — 7 kg cho két qua sic sinh san thuyc té va
tang trudng cltia dan con & 5 ngiy sau khi nd tét hon so véi nhém ca
céi nhé.

lugng tritng khong 6n dinh (Bui, 2015). Bén canh
do6, viéc chon ca c6 khéi lugng 16n cho sinh sin

Ca tra (Pangasianodon hypophthalmus) 1a mot
trong ba déi tugng nudi thity san chi lyc ciia Viet
Nam (PM, 2018; Nguyen, 2021). O Ddng bing
song Citu Long (DBSCL), nghé nudi ca tra hign
nay st dung ngudn c4 gidng sinh sdn nhan tao.
Trong san xuét ca giéng, khéi lugng ca bé me, dic
biét 1a c4 cii 1a mot yéu t6 quan trong can duge
xem xét. Céc trai san xuat gidng ca tra thuong
chon ca bd me c6 khéi lugng trung binh tir 3 -
5 kg dé cho sinh san (Duong & Nguyen, 2008).
Theo Bui & ctv. (2010), c4 me c6 khéi lugng nhd
nhat dugce sit dung cho sinh sén 1a 1,75 kg/con va
thuong bi loai bd khi dat khéi lugng > 10 kg/con.
Tuy nhién, viéc chon ca cai c6 khoi lugng nhoé cho
sinh sdn thuong cho khéi lugng tring it va chat

khong c6 lgi cho san xuat do phai tén thitc #n
nhidu hon trong nudi v va lugng hormon dung
dé kich thich sinh san ciing nhiéu hon, lam ting
chi phi sdn xuit va gidm lgi nhuan (Duong &
Nguyen, 2008).

Nghién citu trén nhidu lodi ca cho thiy kich
¢ c4 bd me anh huéng dén dudng kinh tring,
qué trinh phat trién phoi va tang trudng cla ca
con (Green & ctv., 2005; Pham & Nguyen, 2009).
Theo Duong & ctv. (2014), c4 ro dau vuong (An-
abas testudineus) bd me c6 kich ¢d vugt troi trong
dan cho tang trudéng ctia dan con tir giai doan ca
bot lén ca gidng nhanh hon so véi ca bd me c6 kich
¢d nhé hon. Tuong ty, & ca hoi (Oncorhynchus
tshawytscha) ting trudng ctia dan con trong giai
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doan ca nhé bi a4nh hudng bdi kich c¢d va tudi
ciia ca me (Heath & ctv., 1999). Bén canh do,
kich ¢& ca me con d4nh hudng dén stc sinh sin
va dudng kinh tring,.... O ca trée vang (Clarias
macrocephalus), stc sinh san ting tuyén tinh theo
khéi lugng ca cai (dao dong tit 79 — 296 g) ca cai
c6 khéi lugng 16n, dao dong tir 218 — 251 g c6
stic sinh sén cao (14.886 + 3.787 tring/c4 cai) va
duong kinh tring 16n (1,53 £ 0,05 mm) hon so
Vi cd cai nho, tir 90 — 114 g (tuong dng 1a 7.663 +
2.642 tring/ca va 1,49 £ 0,06 mm) (Thet, 2021).
Ngudc lai, két qua nghién citu trén lodi ca ngua
(Danio rerio) ctia Uusi-Heikkila & ctv. (2010) cho
thay duong kinh tring c6 xu huéng giam khi kich
thudc céd me tang. Theo nghién citu ciia Duong &
Pham (2014) trén ca ro dau vuong thi siic sinh
san thuc té, ti 1é thu tinh, ti lé né khong bi anh
huéng bdi kich ¢ ca me. Nhitng nghién citu trén
cho thay kich ¢ ca bd me c6 thé anh hudng hoic
khong dnh huéng dén mot s6 chi tiéu sinh san,
kich ¢ tring va su phét trién ctia cid bot. Dén
nay, chua cé nghién cttu vé van dé nay trén ca
tra.

Vi vay, nghién cttu ndy dudc thyc hién nhim
tim hiéu 4nh hudng cta kich ¢& ca cai len mot sé
chi tiéu sinh san, kich c¢& tritng va chicéu dai cia
ca tra bot. Tt d6, cung cip thong tin phuc vu
san xuat giéng d6i tuong nuodi quan trong nay.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Ngudn ca thi nghiém

C4 bd me thanh thuc dugc chon tit dan cé tra
(trong chuong trinh chon loc ca tra chiu méan)
duge nudi ¢ do mian 5%o trong hé théng tuan
hoan, tai trai cd nuéc ngot Khoa Thiy San - Dai
hoc Can Tho. Trong qué trinh nudi vé, ca dude
cho &n 1 1an/ngay vé6i thidc #n c6 do dam 35% va
lugng cho an khoang 1% téng khéi lugng ca. Ca
cai cho sinh san gom 36 ca thé va c6 khoi lugng
tr 1,7 — 7 kg. Ca dyc gom 18 con c6 khéi lugng
tir 2,5 - 3,5 ke.

2.2. Panh gia cac chi tiéu sinh san
2.2.1. Ky thuat sinh san ca tra

Ca cai thanh thuc c6 cac dic didm ben ngoai
nhu bung to, mém, 16 sinh dyc hai 16i v& c6 mau
hong. Tring dong déu c6 mau trang nhat hodc
vang nhat khi dugc tham bang que tham tring.
Ca dyec c6 tinh mau trang duc chdy ra khi vudt

nhe phan bung.

Ca duge tiem kich duc t6 HCG dé kich thich
sinh san véi lidu lugng va thdi gian tiem theo Bui
(2015). O c4 cai, chia ra 2 lidu tiem dan (500
UlI/kg c4, khoang cach 2 liéu 1a 24 giv), 1 liéu so
bo (1.000 Ul/kg c4, cach lidu dan thit 2 1a 24 gid)
va 1 lidu quyét dinh (4.000 UI/kg c4, cach lidu so
bo 24 giv). Ca dyc duge tiem 1 lidu bing 1/3 lidu
quyét dinh ciia c4 cai va cling thoi diém véi tiem
lidu quyét dinh ctlia ca céi.

Ca cai rung tring khoang 8 - 12 gis sau khi
tiem. Tring dude vudt vao dung cu kho va sach
sau dé trén v6i hén hgp tinh dich ctia nhiéu ca
duc (duge gitt trong nude mudi sinh 1y, § didu
kién lanh) thém vao dung dich thu tinh [(3 g uré
+ 4 g mudi NaCl) /L] va khudy déu hén hgp trong
15 phuat. Sau d6, dung dich Tanin 0,8 g/L dugc
diing dé khit dinh trong thoi gian 10 giay. Hon
hop tring duge rita lai bing nuée sach (2 - 3 1an)
va cho vao khay ap.

2.2.2. Cac chi tiéu theo déi ctia thi nghiém

Sic sinh san

Mau tritng ctia mdi c4 céi (N = 36 con) dugc lay
ngau nhién, can khéi lugng (2 1an lip lai) va duge
¢6 dinh trong dung dich Formol 2,5% dé tinh stic
sinh s&n (SSS). Chi tieu SSS thuc té (tring/ca
cai) 1a tong s6 triing thu duge tit mdi ca cai. Chi
tieu SSS tuong doi thuc té (tring/kg ca cai) 1a ti
lé gitta tong sb tring thu duge va khoi lugng ca
cai (kg).

C6 18 con c4 céi (khdi lugng tir 3 - 7 kg) duge
theo do6i cac chi tiéu nhu: duong kinh tring, ti 16
thu tinh, ti 1& nd, kich thuéc noan hoang va chiéu
dai cta cé bot.

DPuong kinh tring

Duong kinh tring duge xac dinh bing cach lay
méu ngau nhién khodng 35 - 40 tring/ca cai (tt
18 c4 cai) va do bang kinh hién vi soi noi Nikon
SMZ745T.

Ti 1é thu tinh va ti 1é nd

Hai chi tiéu nay dugc ghi nhan & 14 con cé cai
(do mét sb lieu ctia 4 con céi). Triing thy tinh
tir mdi con cai dudc 14y ngdu nhién 100 - 300
triing cho vao khay ap (hop nhua, hinh chit nhat
¢6 kich thude 18 x 11 x 6 cm) véi he théng nude
ngot chdy lién tuc va lip lai 3 1an. Ti 1é thy tinh
duge xac dinh sau khi thu tinh 7 - 10 gi¢ & nhiét
do twr 29,1 - 29,3°C. Ti 1é né dugc xac dinh sau
khi ca4 nd hoan toan.
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2.3. Theo déi su phéat trién ciia ca bot tir khi
mdéi né dén 5 ngay tudi

Ca bot tit 3 khay ap clia mdi ca cai dudc gom
lai rieng (n = 18) tha vao mot xo nhya 25 lit véi
mat do khoang 15 - 20 con/L. Cac x0 chtta ca
duge suc khi nhe va dat trong trai ¢6 mai che.
Thai gian theo doi trong 5 ngay. Ca duge cho dn
Moina tit ngay thi 2. Nhiet do duge do moi ngay
viio sang va chiéu.

Thu mau ca bot: Mau ca bot duge thu nghu
nhién 15 - 30 con tir mbi x6 & céc gid nhu sau: 0
gio (mdi nd), 24 giv, 36 giv, 48 gid, 60 giv, 72 gig,
96 giv, 120 gid ¢ mdi nghiem thite. Chidu dai ca,
chiéu dai noan hoang va chiéu rong noan hoang
ctia dugc ghi nhan bing cach do trén kinh hién
vi soi ndi Nikon SMZ745T.

2 2

Thé tich noan hoang (mm?) = éﬁx (B) X (9)

3 2 2

Trong doé:

R: chiéu rong ctia noan hoang (mm)

D: chiéu dai clia nodn hoang (mm)

m: c6 gia tri 3,14
2.4. Phuong phap xit 1i sb liéu

Cac chi tiéu theo déi dugce tinh toan cac gia tri
trung binh va do lech chuan. Chi tieu SSS dugc
xét mdi quan he tuyén tinh vé6i khéi lugng ca cai
(n = 36) bing chiic ning hdi qui trong chuong
trinh Excel. Cac chi tiéu con lai duge so sanh
gita 3 nhém ca cai (dugc chia nhém dya trén
khéi lugng ciia 18 ca thé, tit 3 — 7 kg): nhém c5
l6n (t 6 - 7 kg/con, n = 5), ¢& trung binh (tu 5 -
5,5 kg/con, n = 8), ¢& nho (tit 3 - 4,8 kg/con, n =
5). Phuong phap phan tich phuong sai (ANOVA)
mot nhan t6 véi phép thit Duncan dude sit dung
tir chuong trinh SPSS 20.0 dé tim ra sy khéc biét
¥ nghia (6 muc 0,05) giita kich ¢d ca cai vdi cac
chi tiéu trén.

3. Két Qua
3.1. CAc chi tiéu sinh san cta ca tra

3.2. Stc sinh sadn va dudng kinh tring cua ca
tra theo khéi lugng

C4 tra cai v6i khéi lugng tit 1,7 dén 7 kg (n
= 36) c6 SSS thuyc té tir 331.667 dén 1.404.791
tring (trung binh: 717.667 £+ 250.058 tring). SSS
tuong ddi thyc té clia ca tra dao dong tit 73.849

dén 255.214 tring/kg cé cai (trung binh: 167.034
+ 45.167 tritng/kg). Khoi lugng tritng vudt duge
trung binh 10,2 £ 2,7% khéi lugng co thé.

SSS thuc té c6 mdi tuong quan thuan, thé
hién qua phuong trinh tuyén tinh y = 95781z
+ 279168 (R? = 0,33; P < 0,01) (Hinh 1a). Nhu
vay, ca cai cang lén c6 s6 lugng tring cang cao,
tuong duong 1 kg ca cai 16n hon sé ¢6 sic sinh
san thuyec té tang 1a 95.781 tring. Nguge lai, SSS
tuong doi thye té gidm khi khéi lugng ca cai tang,
thé hien qua phuong trinh y = -17843z + 244990
(R? = 0,28; P < 0,01) (Hinh 1b). Phuong trinh
trén cho thay khi khéi lugng ca cai ting 1 kg (vi
du ca 4 kg so v6i ca 3 kg) thi stc sinh sén trung
binh tinh trén mdi kg cé cai giam 17.843 tring.

Duong kinh tring clia c4 tra bién dong tir 1.014
+ 19 dén 1.024 + 18 pm (n = 18). Dudng kinh
tring c6 su chénh léch gitta ba nhém ca nhung
khac biet khong c6 ¥ nghia théng k& (P > 0,05)
(Bang 1).

3.3. Ti lé thu tinh, ti 1é né ctia ba nhém ca tra
c6 khbi lugng khac nhau

Ti 1é thu tinh ctia ba nhém ca tra dao dong
tt 65,8% dén 79,0% (Bang 2). Trong d6, ti 1é thu
tinh cao nhat & nhém ca c6 khéi lugng trung binh
dat v& thip nhit & nhém ci c6 khdi lugng nhd
nhung sy khéc bigt nay khong c¢6 ¥ nghia (P >
0,05). Ti1¢ nS dao dong tir 42,7 + 14,4 dén 57,3 £+
20,0% va khong khac biét thdng ké giita ba nhom
cé cai (P > 0,05).

4. Su phat trién ciia ca tra bot

4.1. Su tang trudng vé chiéu dai ctia ca tra bot
trong 5 ngay uong

Trong thoi gian thi nghiém, nhiet do nuéc budi
sang dao dong tit 26 - 28,4°C, budi chiéu tir 27,6
- 32,5°C.

Sy tang trudng vé chidu dai clia c4 tra bot clia
ba nhém ca cai (n = 18, Bang 1) dugce ghi nhan
trong 5 ngdy dau (Hinh 2, Bang 3). Dudng ting
trudng clia ba nhém c4 theo thoi gian cho thay
tdéc do tang trudng clia cd bot nhanh nhat tir 0
gid dén 36 gio sau khi nd. Tt 36 gid cho dén 96
giv, toc do tang trudng ciia ci bot c6 xu hudng
cham lai va sau d6 (tit 96 dén 120 gio) tang nhanh
hon & nhém ca bot clia cé céi c6 khdi lugng trung
binh va 16n.

Chiéu dai ctia ca bot sau khi né (L0) ctia nhom
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Hinh 1. Mdi tuong quan giita khéi lugng cé cai véi stic sinh san thuc té (Hinh la) va siic sinh sdn tuong

d6i thuc té (Hinh 1b) clia c4 tra.

Bang 1. Khéi lugng c4 cai va dudng kinh triing ciia ci tra & ba nhém khéi lugng

Kich ¢d ca me S6 con Khdi lugng ca cai (kg) Duong kinh tritng (um)
Lén 5 6,50 + 0,35¢ 1.014 £+ 19*
Trung binh 8 5,31 + 0,26 1.016 £ 28*
Nhé 5 4,20 £+ 0,78* 1.024 £+ 18
Gia tri P < 0,01 0,77

Gia tri trong cling mot cot theo sau bdi cac chit cai khac nhau thi khac biét c6 y nghia théng ke

(P < 0,05).

Bang 2. S6 lugng ca cai, ti 1é thy tinh va ti 16 nd cia ba nhém ca tra c6 khéi Iugng khac nhau

Kich ¢d ca me S6 con Khoi lugng cé cai (kg) Tile thu tinh (%)  Tile né (%)
Ton 5 6.50 £ 0,357 38T £ 924° 4273 © 14.35°
Trung binh 8 5,31 + 0,26 7900 £ 8.41° 57,27 + 19,96
Nho 1 3,00 65,78 46,73
Gia tri P < 0,01 0,31 0,39

Nhoém ca nhé chi c6 1 con nén dugc xit ly thdng ké (4 con khac bi mat s6 lidu vé ti le thu tinh va ti l¢ nd). Gia

tri trong ciing moét cot theo sau béi cac chit cai khac nhau thi khac bigt c6 y nghia théng k& (P < 0,05).

8.000 -
'27.000 - L
25000 - e
n ‘i‘,.-' -
N -
55000 A e Lén
2 7 -~ — =Trmng Binh
,@4.000 17 R
£ £
Y3000

2.000 , . . . | | |

0 24 35 43 &0 72 9§ 120

Git' sau khi ci né

Hinh 2. Ting trudng vé chidu dai clia ca tra bot
trong 5 ngay uong.

cad me ¢G 16n (2.965 £ 71 pm) va ¢d trung binh
(2.995 £+ 83 pm) tuong duong nhau va 16n hon
¢6 ¥ nghia (P < 0,05) so v6i ¢4 bot clia nhém céa
me ¢4 nho (2.773 £ 114 pm). Xu huéng nady van
duy tri trong sudt 120 gis, nhung sy khac bigt ¢6
¥ nghia (P < 0,05) chi thé hién & 24 git va 72 gio
sau khi nd. O thoi diém 120 gid, chidu dai clia ca
tra bot dat trung binh tir 6.873 dén 7.480 pm &
ba nhém ca (P > 0,05).

4.2. Thé tich noan hoang sau khi ci né

Quan sat thé tich noan hoang sau khi cé nd
cho thiy noan hoang tiéu bién hoan toan sau 60
gid. Nhin chung, thé tich noan hoang ciia cé bot
giam dan theo thoi gian va khac nhau khong cé
¥ nghia thong ke gitta ba nhom ca (P > 0,05) (n
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= 18, Bang 4). Thé tich noan hoang ctia ci bot
gidm lan luct 1a: sau 24 gid gidm 29,7 - 39,0%,
sau 36 gio gidm 62,2 - 68,3% va 48 gio gidm 83,8
- 85,4% so véi thé tich nodn hoang lic ban dau.

5. Thao Luan
5.1. Stc sinh san cta ca tra

Trong nghién citu niy, ci céi sinh san c6 khoi
lugng tir 1,7 — 7 kg. Day cling 1a khoang khoi
luong phd bién trong sinh san cé tra & céac trai
gibng ving DBSCL (Duong & Nguyen, 2008;
Bui & ctv., 2010). Véi khoéi lugng trén, ca tra
c6 SSS thuc té (331.667 - 1.404.791 tring) va
SSS tuong doi (73.849 - 255.214 tritng/kg c4 cai)
tuong duong véi két qua duge bao cao trong cic
nghién cttu trude. Theo Pham (1996) mdi c& thé
c6 SSS thyc té tir 202.000 dén 1.830.000 triing.
Két qua didu tra tit 45 trai giéng ca tra & ving
DBSCL nam 2008 cho thiy SSS tuong déi cua
tra (c6 khdi lugng tir 1,7 dén 8 kg) trung binh
dat 81.600 £ 11.500 tring/kg ca cai, dao dong tu
2.600 dén 225.700 tring/kg ca cai (Bui & ctv.,
2010).

Khbi lugng cé cai cang 16n thi SSS thuc té cla
cé tra cang ting nhung SSS tucng ddi giam. Tuy
nhién, méi quan hé nay khong chat ché, thé hien
qua hé s6 xac dinh R? ctia phuong trinh tuong
quan (Hinh 1). Theo d6, khéi lugng cé cai gia
thich dugc 33% va 28% bién dong ciia SSS thuc
té va SSS tuong d6i. Tuong ti nhu két qua & ca
tra, m6i quan hé thuan gitta kich c¢& ca cai véi
SSS thue té (hodc tuyet ddi) va quan hé nghich
v6i SSS tuong déi duge ghi nhan trén nhidu loai
cd da tron khac nhu trén cd tré vang (Thet,
2021), ca tré Clarias magur (Ferosekhan & ctv.,
2021), c4 tré phi Clarias gariepinus (Ataguba &
ctv., 2012) hay & ca ¢6 vady nhu ca ro phi Ore-
ochromis mossambicus (Peters, 1983; Mohamed
& ctv., 2013), ca 16 dong Anabas testudineus
(Marimuthu & ctv., 2009; Duong & Pham, 2014).

5.2. Ti 1é thu tinh va ti lé nd cta ca tra

Kich c& c& cai khong anh huéng dén ti lé thu
tinh va ti 1é nd. Két qua trén phit hop vé6i két qua
nghién cttu trén ca tré vang, ti 1€ thu tinh va ti 1é
nd khong c6 sy khac biét thong ke gifta 2 nhém
kich ¢6 cA bd me (Thet, 2021). Tuy nhién, theo
Ferosekhan & ctv. (2021) béo céo ti 1é né dat cao
nhat (87,81 £+ 1,87%) & ca tré cai Clarias magur
¢6 khoi lugng trung binh (130 £ 7,9 g), khac biet

c¢6 ¥ nghia so véi cac ca cai con lai. Tuong tu,
ti 18 thu tinh va ti 1&é né cia ca tré phi tang va
khéc biét c6 ¥ nghia théng ké khi khéi luong ca
b6 me ting (Ataguba & ctv., 2012). Ngoai ra,
mot s6 nghién cu trén ci c6 vay nhu ca ro dau
vuong (Duong & Pham, 2014), c4 ngua (Danio
rerio) (Uusi-Heikkild & ctv., 2010) cho thay ti
le thu tinh khong bi &nh béi chiéu dai co thé ca
me. Theo Pham & Nguyen (2009), ti 1é thu tinh
va ti 16 nd phu thuoc vao chit lugng tring va
tinh tring, lién quan nhidu dén dinh dudng va sy
thanh thuc ciia cac loai ca bd me.

Trong nghién citu nay, diéu kién ap tring trong
nude ngot (mic du ¢4 bé me duge nuodi & 5%o)
khong lam anh huéng dén ti lé thu tinh va ti le
nd cta ca tra bot. Theo Le (2021), nguodn ca tra
b6 me nuoi & 5%o(cting véi ngudn ca bd me trong
nghién ctfu) va ca tra nudi trong nude ngot ¢o ti
lé thy tinh va ti 1é né tuong duong nhau (tuong
ting 14 85 — 86% va 59 — 60%) khi ap tring 6 nude
ngot. Nghién cttu ctia Do & Tran (2012) vé anh
huéng do min lén qua trinh phat trién phoi va
diéu hoa ap suat tham thau ciia cé tra giai doan
bot len huong cho thiy phoi ca tra c6 thé phat
trién va nd duge & do min tit 0 dén 11%o. Ti le
né clia ca tra dat cao nhat 1a & 0%o (68,54%) va
gidm dan theo do man.

5.3. Dudng kinh tring va chiéu dai ctia ca tra
bot va thé tich noan hoang

Duong kinh tring cta ca tra dao dong trong
khodng 1.014 + 19 dén 1.024 + 18 pm vA khéc
biet khong c6 § nghia gita ba nhém ca (P >
0,05) nhung c¢6 xu huéng gidm theo sy gia tang
khéi lugng clia cé cai. O ca ngua (Danio rerio),
cé cai nho (15 - 24 mm) ¢6 dudng kinh tring (899
+ 2pm) 16n hon (P < 0.05) so véi tring clia cé
c4i 16n (28 - 35 mm) 1a 862 + 3 um (Uusi-Hekkila
& ctv., 2010). Ngugc lai, dudng kinh tring cla ca
tré (Clarias magur) (Ferosekhan & ctv., 2021) va
ca tre vang (Thet, 2021) ¢6 mbi tuong quan thuan
véi khoi lugng ca me. Mot nghién citu khéc trén
cé hoi cham (Salvelinus leucomaenis) (Morita &
ctv., 1998) ciing cho thiy dudng kinh tring c6 xu
huéng tang theo khéi lugng ca céi (P > 0,05). Tuy
nhién, trén ca hoi (Oncorhynchus keta) (Beacham
& ctv., 1985) va ca tam (Acipenser persicus)
(Nazari & ctv., 2009), khéi lugng ca4 me khong
c6 mdi tuong quan véi dudng kinh tring.

Chiéu dai c4 tra bot mdi né dat nhd nhat (P
< 0,05) & nhém c4 cai ¢6 khdi lugng nhd, mic dit
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duong kinh tring cia nhém cé nay 16n hon (P
> 0,05) so véi hai nhém ca con lai. Két qua nay
ching té chidu dai ca bot khong thé hien mbi
tuong quan thuan véi duong kinh triing. Theo
nghién ctu ctia Lochmann & ctv. (2009) va Pat-
terson & ctv. (2013) trén con lai gitta ca cai Mo-
rone chrysops va ca duc Morone sazatilis, kich cG
tritng c6 moi tuong quan yéu hoiic khong c6 (chi
giai thich 1% bién dong) v6i chidu dai co thé ca
bot mdéi nd. Trong khoang thai gian 120 gic sau
khi ng, tang trudng chidu dai clia ca tra bot &
nhém ca cai ¢6 khéi lugng trung binh va 16n c6
xu huéng nhanh hon so véi ¢4 bot cia nhom cé
cai nhé (mic dit sy khac biet ¢ mot s6 thoi diém
48, 96 va 120 gig khong c6 ¥ nghia théng ke, P
> 0,05). Thé tich noan hoang & 24 va 36 gio ciia
cé tra bot G hai nhom cé nay (trung binh va 16n)
cling 16n hon (du rat nhd). Lgi thé ting trudng
nhanh va thé tich noan hoang c& bot & giai doan
nay la quan trong, anh hudng dén ti l¢ sdng clia
ca do day la thoi diém cé c6 tap tinh &n nhau
(Mukai, 2011) va dang dan chuyén tit dinh dudng
noan hoang sang an thitc &n ngoai (Vu & Huynh,
2020). Nghién ctu cia Ferosekhan & ctv. (2021)
trén ca tré Clarias magur cho thiy tang truéng
chiéu dai trong 14 ngay uwong (tu 4 - 18 ngay
sau khi nd) c¢6 mdi tuwong quan thuan véi kich ca
c4 me. Tuong tu, nghién citu trén c4 hoi (On-
corhynchus tshawytscha) (Heath & ctv., 1999) va
loai ca bién (Stegastes partitus) (Johnson & ctv.,
2011) cho théy kich ¢d ca me c6 tuong quan thuan
véi tang trudng cua ca bot. Mot nghién cttu khac
trén loai ca bién Amphiprion melanopus ciing cho
thay kich c¢d c4 b6 me 16n thi ting trudng clia ca
con tit méi né dén 11 ngay tudi nhanh hon dan
con clia cd bd me nhoé (Green & ctv., 2005). Két
qué ctia thi nghiem cho thiy sy ting trudng clia
ca bot c¢6 mdi tuong quan thuan véi khéi lugng
cé cai, tuy nhién méi tuong quan nay chi thé hien
16 (khac biét c6 ¥ nghia thong ké) ¢ thai diém 0,
24 gi va 72 gis sau khi ng.

Két qua nghién ctu cung cap nhitng thong tin
quan trong trong san xuat gidéng cé tra. Moi quan
hé gitta kich ¢& cé cai véi SSS gitup ngudi chu trai
gidng chon dugc cid bé me phit hgp cho sinh san
va lap ké hoach san xuat. Miac du duong kinh
triing, thé tich noan hoang va kich ¢d ca bot & ba
nhoém ca khéc biét khong c6 y nghia (P > 0,05),
nhung céc chi tieu tren thé hien xu huéng tét hon
& nhom ca me c6 khoi lugng trung binh va 16n (5 -
7 kg). Téc do tang trudng clia ca bot nhanh nhét
& 36 gio sau khi nd va thé tich noan hoang khi dé
giadm dén 62 - 68%, do do, can bd sung thiic dn

tir nhién cho ca cham nhat dén thoi diém nay dé
nang cao ti 1é séng ctia ca bot.

6. Két Luan va Dé nghi

O ca tra céi ¢6 khéi lugng 3 - 7 kg, khi khéi
lugng c4 cai cang 16n thi stic sinh san thiyc té cang
cao nhung stc sinh sdn tuong déi gidm. Kich co
c4 cai khong d4nh huéng dén ti 1é thu tinh, ti lé
nd, dudng kinh tritng va thé tich noan hoang. Su
ting trudng vé chiéu dai clia ca bot trong nam
ngay sau khi nd c¢6 xu huéng cao hon 6 nhém ca
céi c¢6 khdi lugng trung binh va l6n, tit 5 — 7 kg.

Nghién cttu tuong tir can dude kéo dai sau giai
doan ca bot. Dong thdi chon ca me c6 khéi lugng
khéc, dac biét 1a nhém cé cai dudi 3 kg va trén
7 kg, dé danh gia toan dién hon vé sy d&nh hudng
clia kich ¢& c4 me dén cac chi tiéu sinh san, tring
va sit phét trién ciia ca con.

Loi Cam Doan

Bai bao dugce sy dong thuan ctia tit ci cac téc
gia.

L3i Cam On

Céc téc giad chan thanh cam on ThS. Nguyén
Hong Quyét Thing va ThS. Nguyén Thi Ngoc
Tran da h& trg sinh sdn ca tra va bd tri thi
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ABSTRACT

In environmental management, continuous water quality monitoring
is essential to provide information on the status, distribution, and
trends of water quality. However, monitoring work may not be
conducted continuously for various reasons, resulting in a lack of data
or discontinuity in data sets. The lack of data and the discontinuity
of the monitoring data set can result in the heterogeneity or weak
representativeness of the analysis/assessment results regarding the
level quality or self-cleaning capacity of water. High-order polynomial
empirical curve equation (HoCEq) and multivariable regression correl-
ative equation (MREq) are commonly used interpolation/simulation
methods because they are integrated in the office analysis tools like
Excel or SPSS and give suitable results. In the study, the assessment
of water quality and self-cleaning capacity of Nhieu Loc Thi Nghe
canal in Ho Chi Minh City, the HoCEq and MREq were applied to “fill
up” monitoring data sets for the period 2012 - 2021. This approach
helps to increase efficiency in the analysis/assessment and increases
the representativeness of research results with an appropriate square
correlation coefficient (R? larger than 0.5) and corresponding degree
of close correlation.
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the water quality monitoring data for assessment of the quality and self-cleaning capacity of water.
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1. bat Van bé

TOM TAT

Trong cong tic quan ly moi trudng, quan trac chat lugng nude dudge
thye hién lién tuc nhim cung cip thong tin vé hién trang chat lugng
nudce, phan bd v xu huéng dién ra. Tuy nhién, do nhiéu nguyén nhan
khéc nhau, cong tic quan tric khéng dién ra lién tuc, gay gian doan
/ thiéu s6 lieu cho bo dit lieu quan trac. Viéc thiéu s6 ligu va khong
lien tuc ctia bo dit litu quan tric gay ra sy khong dong nhit hoic
lam yéu tinh dai dién ctia cac két qua phan tich / danh gia vé miic
do chét lugng hodc kha nang tu lam sach clia nuéc. Phuong trinh
dudng cong thyc nghiém da thiic bac cao (HoCEq) va phuong trinh
héi quy da bién (MREq) 1a mot s6 nhitng phuong phap noéi suy / mo
phéng thuong duge st dung do duge tich hgp trong bo cong cu phan
tich vin phong nhu excel hay SPSS (Statistical Product and Services
Solutions) va chiing cho két qua phit hgp. Trong nghién cttu danh gia
chét lugng nude kenh Nhisu Loc Thi Nghe (NLTN), TP. Hé Chi Minh
(TP.HCM), HoCEq vd MREq dugc ap dung cho “l4p day” cho bo dit
lieu quan trac chat lugng nude giai doan 2012 - 2021 (ndi suy gitta cac
vi tri va giita céc thoi diém quan tric). Didu nay da gitp tang higu qui
vigc phan tich / danh gia va tang tinh dai dién ctia két qua nghién citu
v6i hé s6 tuong quan thich hgp (R2 trén 0,5), tuong tng miic tuong
quan chit.

gay ra cho bo sb lisu quan tric chit lugng moi
truong, dic biét 1a moi truong nudce, la sy khong

Cong tac quan tric moi trudng duge coi 1a mot
cong tac quan trong trong quan ly moi trudng,
cong tac ndyy dua ra hién trang chit lugng moi
truong véi céc chi tieu chat luong cu thé. Bo sb
liéu, thong tin vé chat lugng mai trudng, trong dé
c6 moi trudng nudce, 1a co sé dit lisu dau vao quan
trong cho hau hét cac nghién cttu danh gia, quy
hoach hay cac gidi phap tng phé, khic phuc va
cdi thién moi truong. Quan tric chat luong moi
trudng thuong doi hoéi chi phi va nhan lyc 16n.
Bo s6 lieu quan tric thuong khong lién tuc hoic
bi “héng” do nhiéu nguyén nhan thyc tién khac
nhau (Le, 2019). Hau qué ctia nhiing van dé trén

doéng bo va thiéu hut sé lieu quan tric ca vé sd
lugng chi tieu 14n vi trf quan trac. .. (Le, 2019).

Viéc mé phéng cac thong sd chit lugng nude
chit yéu diza vao cdc mo hinh toan va c6 thé chia
cac mo hinh nay thanh hai nhém (Le, 2019): (1)
M5 hinh két hop toan - vat 1y - héa hoc mo phéng
theo tién trinh (process - based models) 1a loai mo
hinh m6 phéng cac quy luat thiy van, thiy luc,
lan truyén chit va phan ting héa hoc, héa sinh da
duge mo ta va wée tinh chinh xéc theo cac phuong
trinh toan hoa cac quy luat vat 1y, héa hoc va sinh
hoc (nhém md hinh toan héa). Uu diém ciia cac
nhém moé hinh toan hoéa 1a tinh chinh xic rat
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cao trong viéc thé hién xu thé, dién tién cac quy
luat; tuy nhién, nhém nay thuong doi héi phai
¢6 cac sb ligu nén 16n, lien tuc (s6 ligu do dac)
v6i khoang thoi gian du 16n. Do dé, s6 lugng dit
ligu dau vao (bién va diéu chinh) quyét dinh dén
mtc do chinh x4c (Lin, 2019; Ross, 2019). (2) Mo
hinh ndi suy theo tuong quan thuong dugce goi la
“mo hinh tri tué nhan tao”. Dang moé hinh nay su
dung cac thuat toan hoc noéi suy khac nhau nhim
tim/thiét lap tuong quan phi hgp gitta céc truong
thong tin, vi du K - Nearest Neighbors, tuong
quan da bién phi tuyén, hdi quy phi tuyén, De-
cision Tree, Random Forest, Support Vector Ma-
chine, Artificial Neural Network, va Long Short -
Term Memory (LSTM). Dang mo hinh nay ¢6 wu
diém 1 dé ap dung, do chinh x4c cao, khong doi
héi s6 lugng dit liu 1én lien tuc. Ngoai ra, nhém
mo hinh nay thuong chuan héa nhiéu thong tin
khéac nhau, trong d6 c¢6 cac thong tin lién quan
dén kinh té, xa hoi vi nhan thic ciia cong dong
khu viye. Tuy nhién, do cAc mo hinh dang nay
thuoc nhém “black - box” nén doi khi rat khé dé
gidi thich két qua (Palani, 2008; Hunter, 2018;
Ross, 2019) du ban chat ctia cdc mo hinh déu
dya trén co sé lya chon mot hay nhiéu ham hay
phuong trinh phan bé clia mot hay nhicu bién
s6 c6 mbi tuong quan khic nhau. Viéc lya chon
nhém mé hinh ndo phy thudc nhidu yéu té6 nhu
tir dau vao (khéi lugng thong tin, di lieu - s6 ligu
cho cac diéu kién bien dén hiéu chinh mé hinh,
phan mém. .. ) dén muc tieu dat duge vé miic do
chinh x4c. Theo quan diém ctia Harvey (1990),
céc tieu chuan dé danh gida mot mo hinh tét la:

- Tinh tiét kiem (parsimony): mo6 hinh cang
don gidn (nhung phéi chiia bién chinh dnh hudng
dén bién phu thuoc) cang t6t.

- Tinh dong nhéat (identifiability): véi mdi tap
dit lisu da cho thi cac tham s6 uéc lugng dudge
phai c6 gia tri thong nhét.

- Tinh thich hgp (goodness of fit): Muc dich
clia phan tich hoi quy la giai thich sy bién dong
clia bién phu thudc bing cac bién gidi tich cla
mo hinh. M6 hinh cang thich hgp néu cac bién
giai tich cang giai thich dudc nhiéu sy thay doi
ctia bién phu thudc, tiic 1a he s6 R2 hoic R cang
l6n cang to6t.

- Tinh vitng vé mit 1y thuyét (theoretical con-
sistency): mo hinh phai phu hgp v6i co s ly
thuyét nén tang cia linh viyc dang xét. Néu c6
hé s6 xac dinh cao nhung dau ctia hé s6 hdi quy
sai thi mo hinh khong thé duge danh gia 1a tot.

- Kha nang du bao tdt (predictive power): mo

hinh c6 kha nang dy bao cang chinh xac, cang
phit hgp véi thuc té cang tot.

Véi céc tieu chuén lia chon mé hinh toan nhém
1 va nhém 2, hau hét cac mo hinh toan dang duge
ap dung cac nghién cttu hién nay déu dat dugc
mot hay nhiéu tieu chuan tren (Hunter, 2018; Le,
2019). Diéu c¢6 nghia la cac mo hinh toan hién nay
déu 1a nhitng cong cu hitu ich phan tich dién bién
céc yéu to vat 1y, hoa hoc, sinh hoc. Tuy nhién,
trong cac trudng hgp bo sb lieu han ché vé miit
khéi lugng (pham vi khong gian va thoi gian), céc
mo hinh nhém (2) thudng duge st dung do loai
mo6 hinh nay khong doi héi bo sb lieu lén.

Nhu phan tich & trén nhém (2), cAic mo hinh
dura trén nén tang cac ham phan tich théng ke
theo huéng noi suy, t6i wu. Ham hoi quy da bién
(MREq) cling nhu ham phan b6 theo phuong
trinh duong cong thuc nghiém da thic bac cao
(HoCEq) la nhitng dang thudng dugc lya chon
diing trong cac bai toan phan tich théng ké, noi
suy. Hai trong phuong trinh hdi quy nay thudng
dude dimg do chung dudc tich hgp trong nhiéu
cong cu tong hop, luu trit va phan tich rat phd
bién nhu Microsoft Excel hay SPSS. Do vay, viéc
st dung chiing kh4 gidn don va c6 co s6 1y thuyét
vé thyc hién va kiém tra muc do phit hop kha cu
thé va ro rang. Trong nghién ctu, chiing toi da
stt dung hai phuong trinh (HoCEq) va (MREq)
cho viéc “noi suy” nham “lap” cac khoang chéng
trong bo sb lieu quan tric chit luong nude kénh
rach noéi do - kénh Nhiéu Loc Thi Nghe tai thanh
phd H6 Chi Minh giai doan 2012 - 2021.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Khu vyc nghién ciu

Khu vyc nghién cttu 1a kénh noi d6 Nhu Loc
Thi Nghe (NLTN) trén dia ban thanh phd Ho6 Chi
Minh. Kénh NLTN va cac diém quan tric xem
Hinh 1. Bo s6 liéu stt dung trong nghién citu 1a két
qua quan trac chit lugng nuée kénh Nhidu Loc
Thi Nghe ctia Trung tam Quan tric Moi trudng
thudc sé Tai nguyén va Moi truong TP.HCM giai
doan 2012 - 2021. S5 liéu quan tric ciia bo s6 lieu
nay - déi tugng nghién citu - khong “dong bo” va
khong “lién tuc” gitta cdc nam va gitta cac vi tri.

2.2. Tiép can nghién citu

Tiép can nghién citu “lap day” s6 litu cac thanh
phan quan tric chat lugng nuée thiéu hoac khong

thire hién clia ngudn nude kénh rach noi do thanh
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Hinh 1. Kénh Nhiéu Loc Thi Nghe va céc vi trf quan trac chit lugng nuée kénh.

Cac Iogi s licu va thong tin déuvio: ) . )
- 86 liéu quan tric chitluongnude; - Ché d6 thily vin (friéu, lwu lugng); - Ché d6 khi twong (mia);
- Vitri cia cac diém quan tric; - $6 lidu xa thai nwdc thai sinh hoat; - Sy bién déng cia GDP;

v

(4). Npisuy thanh phin chit rong mrde
thong qua phirong frink hi quy da bién
tai cing vitri va thoi diém quan tric:

Y

- Chon nim gém:

(1) Cac nim quan tric tai tit ca cac diém
quan tric di cac thanh phin chit lvong
nwdc (co sd).

(2) Cacnim cé cing diém quan tric véi cic
nim héiquy nhung khéng ddy di cac thanh
phén nudc (tinh).

h J

- Thiét 1ip phuong trinh hoiquy da bién cho
ting thanh phin chit legng nudc.

Y

- Danh gia tinh pha hop théng qua hé sb
trong quan R giita 56 liéu quan trac thue va
chudi két qua dwoc xic dinh ba.ng ham héi
quy da bién tai mot vi tri quan tric.

Y

Bé s6 liéu quan tric cé bb sung cdc thinh
phiin chit hegng nwéc con thiéu taicdc vi
tri quan tric “lién tuc®.

F 9

Y

(B). Nisuy thanh phin chit rong mrdc
thing qua phicong trinh dicong cong thicc
nghiém da thicc bdc cao tai vi tri va thin
diém quan tric bd sung;

Y

- Chon cic vi tri quan tric gbm:

(1)Céc vitri quan tric c6 ddy di thanh phin
chit llm‘ng nudc va lién tuc (co sd).

(2) Cac v1 tri quan tric méi gin vl chc vi

tri quan trac nén.

- Dénh giatinh phithop ldn 1 théng qua miic
46 sa1 khac grita g1a tr1 trung binh cia chué
thanh phin chat lugng nudc méi tinh.

h 4

- Dinh g4 tinh phi hop lin2 théng qua hé
58 tuong quan giita 56 ligu quan trac thie va
chudi két qua duge xic dinh bing him
dudng cong da thic bic cao tai mbt vi tri
quan tric.

ki

Bé sé lidu quan tric cé b6 sung cic thinh
phin chit hrgng meéc con thiéu tai cic vi
tri vi théi diém quan tric “méi”.

Hinh 2. Tiép can trong nghién citu “lap day” bo s6 lisu quan tric chat lugng nuée.
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phd Hd Chi Minh giai doan 2012 - 2021, nhu Hinh
2.

Nhim da dang thong tin va dit lieu c6 thé
anh hudng / tac dong dén chat lugng moi trudng
nuée, nghién cttu da xac dinh mot sd yéu t6 chinh
dua vao phan tich nhu:

- Bo s6 lieu quan tric ciia cac thanh phan nuée
tai cac diém quan tric trén hé théng kenh noi do
thanh phé dugc thuc hien béi Trung tam Quan
tric Moi trudng thanh phé Ho Chi Minh giai doan
2012 - 2021

- Thong tin vé dan s6, luu lugng x4 thai cac
khu vyc phudng xa trén dia ban thanh phé Ho
Chi Minh niim trén céc ving thoat nudc ké can
tuyén kénh

- Thong tin vé phat trién kinh té ctia khu vic
quan huyén c6 tuyén kénh chay qua (tuy nhién,
trong nghién ctu chi sit dung sé lieu phét trién
kinh té (GDP) hang nam ctia thanh pho).

- Két qua mo6 phong ché do dong chay (Q - luu
lugng) trong hé thong kénh rach trong giai doan
2012 - 2021.

- Cac thong tin vé phat trién kinh té, xa hoi,
ché do thiy van, khi hau duge chuan héa truse
khi dwa vao phéan tich.

Dura trén cach tiép can nghién citu, cac budc
chinh thuc hién dé tai mo t4 bén dudi.

2.3. Lua chon cdc niam va vi tri quan tric co
sé

X4c dinh céc vi tri co s va can tinh toin bd
sung thanh phan chit lugng nudc va nhing nam
day du diém do va thanh phan chét lugng nuée
kénh NLTN.

Can ctt vao chudi sb lieu quan tric chat lugng
nuée tai cac didm khao sat trén kenh NLTN cta
Trung tam Quan tric moi trudng TP.HCM giai
doan 2012-2021, nam thuc hién quan tric tai cac
diém khao sat duge tong hgp trong Bang 1.

Cac vi tri dudc do dac lién tuc nhiéu nhat trong
giai doan 2012 - 2021 gdm cau S6 1, cau Lé Vian
Si, chiia Hai Ditc, cau Dien Bién Phi va cau Thi
Nghe 2 véi cAdc nam quan tric tit 2014 - 2019 &
2021.

X4c dinh ndm quan tric can bd sung gia tri
thanh phan nudc theo cac thoi diém quan tric.
Vi du nhu tai vi trf quan tric cau Dién Bién Pht,
céc didm quan tric duge hieén do dac theo céc thoi
diém trong nam (Bang 2).

trong giai doan 2012 - 2021

A

tri dugc quan tr.
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Bang 2. Théng ke thoi diém quan tric tai vi tri cau Dién Bién Phu giai doan 2012 - 2021

) Thing 4 » 3 4 5 6 7 8 9 10 11 12
Nam

2012 X X X X
2013 X X X X
2014 X X X X X X X
2015 X X X X X X X X X X X X
2016 X X X X X X X X X
2017 X X X X X X X X X X X X
2018 X X X X X X X X X
2019 X X X X X X X
2020 X X X X X
2021 X X X X X

Ngudn: Trung tam Quan tric Moi trudng, S& Tai nguyén va Mbsi trusng TP.HCM.

Nhu vay, tit cac két qua tong hop trong Bang
1 va Béng 2 trén, nghién cttu da chon cac vi tri
quan tric va nim co s cho kénh NLTN nhu sau:

- Céc vi tri quan tric co sé: cau Lé Van Si; cau
bién Bién Phu

- Céc vi trf can bd sung theo noi suy ham tuong
quan hoi quy da bién: (1) dong chinh: cau s6 1,
chtia Hai Diic, cau Thi Nghe 2; (2) dong nhénh:
cau Bui Hitu Nghia, cau Van Théanh, ciu Vin
Thanh 2, cau Son va céc ctia rach

- Céac nam quan tric co s§ va cidc nim quan
tric can bd sung thong qua noi suy tuong quan
hoéi quy da bién: 2014 - 2019

- Cac nam quan tric cd s6 cho 1ap phuong trinh
duong cong thuc nghiém da thitc bac cao: 2015
& 2017. Cac nam quan tric con lai duge bd sung
thong qua tinh todn bing phuong trinh dudng
cong thyc nghiém da thic bac cao trén.

2.4. Thiét lap cac phuong trinh (MREq) va
(HoCEq)

- Phuong trinh tuong quan hdi quy da bién ap
dung trong nghién citu:
n

- )

f(z viy miay i€ Qenh, g, oy TTicinn o6 T'T
i=1

xa hoi

Trong do:

Y; — gia tri thanh phan chat lugng nude can
tinh toan tai 1 vi tri quan tric va tai 1 thoi diém
x4c dinh trong nam thi (j) — don vi tuong dng
v6i thanh phan chat lugng nude nhu (mg/L) hodc
(MPN/100 mL)

yi — gia tri thanh phan chat lugng nuéc da duge
quan trac trong nam thi (i) tai ciing vi tri va thoi
diém ctia nam (j)

Mua - 1a
mua)

thong tin mua (1-mua kho, 2-mua

Triéu — 1a thong tin vé ché do tridu (1-16n, 2-
rong)

Qyenn — 18 luu lugng trung binh tai vi tri quan
trac (m3/s)

Qs thai — 12 luu lugng nude thai x4 ra gan vi
trf quan trac (m3/ngay déem)

TTyin 16 — thong tin kinh té khu vuc (st dung
gia tri GDP khu vyc)

TT
quanh vi trf quan tric) thong qua bién dong dan
s6 khu vuc

— thong tin x& hoi khu vyc (xung

xa hoi

Dé danh gia sy phit hgp, cac thanh phan trong
phuong trinh hdi quy duge xem xét thong qua
gia tri hé s6 ctia thanh phan d6. Néu gia tri he
s6 hoi quy thanh phan nhé hon 1% thi dudc xem
xét khong tinh dén, do mtc d6 “anh hudng” clia
thanh phan d6 dén gia tri thanh phan chét lugng
nude can tinh nhé.

Nghién citu st dung 1 phan chudi diy du cac
thanh phan chit lugng nudc quan tric cho phan
tich tuong quan véi két qua tinh “noi suy lai”
thong qua phuong trinh hdi quy trén tai céc vi
tri co sd. Phuong trinh hdi quy da bién cho noi
suy duge st dung khi két qua hé s6 tuong quan
binh phuong (R2) gitta chudi s6 ligu quan trac va
“tinh lai” phtt hgp (trén 0,5).

- Phuong trinh dudng cong thuc nghiem da
thidc bac cao ap dung trong nghién citu:

9
Yiy=Ai,+ Z A; ) T"
k=1

Trong do6:
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Yi; — gia tri thanh phan nudc can tinh tai 1
vi tri quan tric va tai thoi diém (j) trong nam
thit (i); T — thoi diém quan trac trong nam; A; ,
, Ajx — 1a cac hé s6 clia ham dudng cong thuc
nghiém da thitc bac cao cho nam thi (i). Cac he
s6 nay duge tinh theo phuong phap noi suy IDW
(Inverse distance weight) tir cac hé s6 tuong ting
duge xac dinh thong qua chudi sb lidu ciia chinh
loai thanh phan chéit lugng nudc can tinh dugc
quan tric tai cing 1 vi tri quan tric ciia cac nam
thw (i-1; i41...).

Danh gia sy phit hop clia céc gia tri thanh phan
chit lugng théng qua tinh toan phuong trinh
duong cong thuc nghiém da thic bac cao. Nghién
ctiu thyc hién 2 buée v6i huéng bude 2 1a tinh
ngudc lai bude 1 cho nam co sé.

Phuong trinh dudng cong thiyc nghiém da thic
bac cao duge cho 13 phit hop khi két qua tinh gia
tri quan trac va tinh “lai” thanh phan chit nudc
trong nam cd sd ¢6 (1) mic do sai khéac gitta tieu
chi “trung binh” dudi 10% so vdéi gia tri trung binh
clia chudi quan trac; (2) hé sé tuong quan binh
phuong (R?) gifta chiing cao (trén 0,5).

2.5. Danh gia kha nang tu lam sach

Danh gia kha nang tu lam sach (KNTLS) cla
nudc kénh NLTN giai doan 2012 - 2021 1a mot
nhiém vy ctia dé tai nghién ctu va st dung bo
s6 lieu sau khi “lap day”. Phuong trinh Streeter-
Phelpse duge ap dung cho danh gia kha nang tu
lam sach trong nghién citu:

k1Lo (e—klt _ e—k2t> koNg (e—k3t _ e—k2t>

D¢ = +
kg — kg k3 — k1
SOD
+— (1- e_k2“) + Doe k2t
koH
Trong doé:

ki — hé s6 qua trinh phan hiiy do oxy héa chat
httu co va duge tinh

ko — he s6 qué trinh tham thiu oxy vio nudc
va dudc tinh

ks — hé s6 qua trinh phan htty do oxy héa NH4
dugce tinh

U va H 1a van téc va chiéu sau dong chay

Dt — mic do suy gidm nodng oxy trong dong
nuée; Lo, Ny, Do, SOD gia tri ban dau thanh
phan BODs5; NHy; Oxy va nhu cau oxy ciia blin
cat.

Cong thitc danh gia KNTLS duge nghién citu
ap dung cho kénh NLTN nhu sau (Le, 2004):

Trong doé:

f - ty lé gitta cac hé s6 qua trinh suy giam va bo
sung thanh phan oxy. Mtc do6 KNTLS ctia ngudn
nude duge phan loai nhu sau: (i) kém (f < 2),
(ii) trung binh (2 < f < 4), (iii) kha (4 < f <
10) and (iv) tét (f > 10) (Le, 2004).

2.6. Thiét 1ap ban d6 phan viing kha ning ty
lam sach

Thiét 1ap ban d6 phan viing kha nang ty lam
sach bing cong cu GIS v6i phuong phap noi suy
IDW. Phuong phéap noi suy IDW cta cong cu sé
hé trg xac dinh gia tri tai mot sb vi tri diém giao
gitta cac nhanh kénh rach.

3. Ké Qua va Thao Luan

Tt bo s6 lieu quan tric chat lugng nude thyc
hién trong nam 2012 va 2015 tai cau Dién Bién
Phu trén kenh NLTN (Béng 3) cho thdy mot so
thang trong va thong s6 DO, do duc khong dugc
thyc hién trong ndm 2012, nhung dugc thyc hién
trong nam 2015.

3.1. Panh gia midc do phut hgp ctia cac phuong
trinh néi suy

Theo phuong phép tiép can trong “lap day” s
lieu quan tric chat lugng nuée (CLN) kenh NLTN
giai doan 2012 - 2021, viéc tinh toadn noi suy theo
huong (A) hay (B) déu 6 kiém dinh mitc do phi
hop clia tuong quan gitta két qua tinh toan va sb
litu quan tric cadc nam. Qua tinh toan, mitc do
tuwong quan binh phuong (R?) da bién cla timg
thanh phan nudc duge téng hop Bang 4.

Trong Bang 4 cho thay hé sb tuwong quan binh
phuong R? giita chudi s6 lieu chat lugng nude
quan trac va chudi két qua “tinh ngudc lai” chat
lugng nuée tai hai vi tri co s6 14 cau Lé Van Si
va cau Dién Bién Phu trén kénh Nhiéu Loc Thi
Nghe phan 16n c6 gia tri 16n hon 0,70 tuong tng
v6i mic do quan hé chat.

Gia tri he s6 tuong quan binh phuong (R?) ctia
ham hdi quy da bién tinh ndi suy thanh phan
nuée cho cac vi tri quan trac con lai trén kénh
Nhiéu Loc - Thi Nghe phan 16n c6 gia tri trén
0,55 tuong duong v6i mic do quan hé kha chit.

3.2. Nb6i suy ham héi quy da bién (MREq)

Qua phan tich tuong quan hdi quy da bién,
phuong trinh hoi quy da bién (1) ¢6 cac bién c6
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Bang 4. Gia tri he s R2 da bién ctia cic chudi két qua tai cac vi tri quan tric

) - VIUT 021861 Chita Hai Dic  Cau Thi Nghe 2 Cau Lé Van ST Céu Dien Bien Phi
Thanh phan

pH 0,60 0,94 0,87 0,91 0,91

TSS 0,66 0,87 0,75 0,86 0,82

D6 Duc 0,80 0,85 0,74 0,87 0,85

NH, 0,58 0,75 0,73 0,72 0,78

PO, 0,55 0,27 0,46 0,40 0,48

DO 0,64 0,93 0,85 0,89 0,91

COD 0,55 0,83 0,56 0,80 0,72

BOD; 0,49 0,76 0,58 0,72 0,68
Coliforms 0,87 0,34 0,73 0,29 0,73

E. coli 0,94 0,71 0,96 0,70 0,97

pH: chi s6 ion hydro, TSS: téng thanh phan 1o litng, NH4: amoniac, POy4: thanh phan Phét pho, DO: lugng oxy hoa tan trong nudc, COD: nhu ciu
oxy héa hoc, BOD5: nhu cau oxy sinh héa, E. Coli: Escherichia coli.

Bang 3. S6 liéu quan tric chat lugng nudc kénh Nhieu Loc Thi Nghe tai cau Dien Bién Phu

Thoi didm T pH Do duc NHy DO COD BODsj Cd Pb Cr Cu Coliform

N e Trien °C NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L MPN/100mL
01 Rong
02  Rong 268 6,94 13,14 1933 100 0,001 0,007 0,003 0004 4600000

2012 04  Rong 29,9 7,03 8,909 91,6 151 0,002 0,003 0006 0,01 4600000
09  Rong 28,6 6,76 10,95 734 37 0,001 0,004 0,01 930000
11 Rong 29,1 7,04 9,074 60,4 299 0,004 0,006 0.008 430000
01 Rong 264 694 328 365 533 997 48 0002 001 000l 0,003 900
02 Rong 268 7,02 1729 345 31 1468 581 0,004 0007 0,003 0,015 43000
03 Rong 29 7 35 052 335 98 56 0001 0002 0,002 0,002 240000
04 Rong 299 698 905 160 38 63 29 000l 0005 0002 0,009 23000
05 Rong 30.7 7.02 895 1,03 492 76 25 0,002 46000

5015 06 Rong 292 737 811 089 319 1317 4,24 0,001 0,001 43000
07 Rong 289 684 1006 056 31 875 6,04 0,002 0,001 0,001 460000
08 Rong 29 657 753 078 368 23 15 0,002 0005 003 005 150000
09 Rong 28.6 612 1233 004 181 37,76 2495 0002 0005 003 005 93000
10 Rong 287 6,79 14,16 364 397 19 12 0002 0005 003 0.05 460000
11 Rong 29,1 583 931 212 379 22 15 0,002 0005 003 0.05 43000
12 Rong 286 6,75 821 008 441 25 17 0,002 0005 003 0.05 110000

NTU: don vi do d6 duc, MPN: chi s6 sit dung dé udc tinh néng d6 vi sinh vat kha thi, T: nhigét do, pH: chi s ion hydro, NHy: amoniac, POy4: thanh phan Phét pho,
DO: lugng oxy hoda tan trong nudc, COD: nhu cau oxy héa hoc, BOD5: nhu cau oxy sinh héa, Cd: cadmium, Pb: chi, Cu: dong, Cr: crom E. Coli: Escherichia coli.
Ngudn: Trung tam Quan tric Moi trudng, Sé Tai nguyén va Mai trusng TP.HCM.
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Bang 5. Tdng hop cac hé s6 ham hdi quy da bién cho noi suy thanh phan chat lugng

nudc tai vi tri quan tric chiia Hai Dic

Thanh phan CLN Agridu Aia Are van st Abien Bien Phit A,
pH -0.01 0,06 0,56 0,42 0,04
TSS -0,87 -4,86 0,38 0,58 9,01
Do Duc 2,18 2,94 0,60 0,38 -6,98
NH, -0,59 -0,99 0,61 0,39 2,58
POy -0,01 0,06 0,56 -0,03 -0,02
DO 0.005 0,06 0,51 0,42 0,10
COD 0.41 -0,71 0,53 0,58 -2,74
BODj 0,44 -0,92 0,54 0,55 -0,79
Coliform -7095,39  55824,10 0,14 0,12 -7058,90
E. coli 7364,43  -3922,20 0,18 0,47 -4378,61

CLN: chat lugng nudéc, pH: chi s6 ion hydro, TSS: téng thanh phan lo litng, NH,: amoniac, POy4: thanh
phan Phét pho, DO: lugng oxy hoa tan trong nuéc, COD: nhu cau oxy héa hoc, BOD5: nhu cau oxy

sinh héa, E. Coli: Escherichia coli.

nghia (hé s6 ctia cac bién 16n hon 0,01) gdm thanh
phan chét lugng nuée (CLN) tai cac vi tri cd sé
(cau Le Van ST va cau Dien Bien Phu), thong tin
vé trieu (triéu l6n, triéu rong) va mita (mua, kho).

Ham hdi quy da bién cho noi suy thanh phan
CLN c6 dang nhu sau:

Yj = AtriéuTr + Amﬁal\/h\la + ALé Van SiYLé Van Si

+Apien Bien PhiYDien Bien Phia T Ao

Téng hgp céc hé sé ctia ham hdi quy da bién
dung ndi suy cic thanh phan CLN tai cac vi tri
quan tric co sd duge thé hién trong bang dusi
day (vi du cho vi tri chua Hai Dic).

Bang 5 cho thiy mot sd yéu td trong phuong
trinh hoi quy da bién khong xuit hién. Ly do
chinh 1a gié tri ctia cac he s6 (miic do &nh hudng
clia chting dén gi4 tri thanh phan nuéce) tinh toan
nhé nén c6 thé bé qua nhu yéu té vé bién dong
dan khu vye, GDP hay thanh phan luu lugng
dong chéy, luu lugng xa thai.

3.3. Noi suy duong cong thuc nghiém da thic
bac cao (HoCEq)

Phuong trinh HoCEq (9 bac) duge ap dung cho
xéc dinh / noi suy thanh phan CLN tai 1 vi tri
quan tric trong nam quan tric c6 dang nhu sau:

Yiyj = Ao,j + Alvah + AgijhQ + Agvah3
+A4;Th* + A5 ;Th® + Ag;Th°
+A7;Th” + AgjTh® + Ag;Th’

Trong d6: Th — la thai diém quan tric trong
nam (thang); Phuong trinh dudng cong thuc

nghiém da thic bac cao véi bo hé sd clia nam
co s6 1a 2015 va 2017 duge thiét lap thong qua
bo sb lieu quan tric tai cac diém dugc téng hop
trong Béng 6 (vi du cho BOD5 va COD tai vi tri
quan trac cau Lé Van Si).

Trén co sé bo gia tri he sd phuong trinh HoCEq
ctia cac thanh phan CLN tai cac vi trf co s§ (cau
Lé Vian Si, cau Dién Bién Pht) cdc nam co sd
(2015 & 2017), bo gia tri cAc he sd trén cho cac
vi trf quan tridc vA nam tinh todn con lai trong
giai doan 2012 - 2021 dugc xac dinh thong qua
noi suy IDW.

Cac thanh phan CLN nudc con thiéu trong bo
sb lisu quan tric giai doan 2012 - 2021 dugc tinh
theo phuong trinh HoCEq. Vi du s6 liéu thanh
phan CLN tai cau Lé Van Si niam 2012 sau bd
sung nhu Bang 7.

3.4. Danh gia su thay d6i két qua danh gia s
dung bd s liéu chit lugng nudc trudc va
sau “lap day”

Sau khi bd sung gia tri thanh phan CLN cho
cac vi trf vA ndm quan tric con tréng giai doan
2012 - 2021, viéc phan tich va danh gid chat lugng
nuée theo chi s6 chat lugng nuée ctia Viet Nam
(Vietnam water quality index, VN-WQI) va kha
ning tu lam sach clia ngudn nuéc kénh NLTN
thuan lgi va thé hien duge cac xu hudng bién
dong theo thai gian va khong gian.

Két qua cho thay gia tri VN - WQI tang dan
tit cudi kénh ra dén dau keénh (cita ra song Sai
Gon) d6i v6i bo s6 lieu da duge “lap day” so vdi
viéc stt dung bo sb lieu thiéu thanh phan nuée va
khong lién tuc (Hinh 3).
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Hinh 3. Phan bd gia tri chat lugng nuéc WQI (water quality index) ciia Viet Nam doc kénh Nhigu Loc Thi
Nghe trudng hop st dung bo sd ligu “thiéu” (bén trai) va bo s6 lieu da duge “lap day” (bén phai).
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Hinh 5. Gia tri f - danh gia kha nang ty 1am sach ciia nudce tai vi trf cau Lé Van Sinam 2021 va toan kénh
Nhiéu Loc Thi Nghe (sau bd sung).

Danh gia KNTLS thong qua ty s6 f - gitta heé - cau Le Van Si chi quan trac 3 thang/12 thang,
s6 hai qua trinh phan hiiy va bd sung oxy ciing gi4 tri trung binh dat (3,2).
cho thay su phit hop clia bo s6 licu sau “lap day”.

L s Hinh 5 cho thay, gia tri f phan bd tit ci cac
Hinh 4 cho thay nam 2021, tai vi tri quan trac

thang trong nam va thé hién sy bién dong chat
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Hinh 6. Ban dd phan viing kha nang tu lam sach (KNTLS) nuéc kénh Nhiéu Loc Thi Nghe giai doan 2012

- 2021.

chat lugng nude cia keénh (thuong dau mua kho
va mila mua chit lugng nude kém) va gia tri dai
dién ndm cia vi tri cao hon (3,3).

Duya két qua phan tich danh gia KNTLS cla
nude kenh NLTN giai doan 2012 - 2021, st dung
cong cu phan mém ARGIS lap ban dé phan ving
muc do KNTLS ctia kénh (Hinh 6).

4. Két Luan

V6i viéc st dung ham MREq va phuong trinh
HoCEq luan phién trong viéc noi suy thanh phan
CLN kénh Nhiéu Loc Thi Nghe tai cac vi tri quan
tric con tréng trong giai doan 2012 - 2021 cho
thay phit hop véi hé s6 tuong quan binh phuong
R2 kh4 cao (trén 0,5) tuong tng véi mitc quan
hé kha chat. Bén canh do6, viéc st dung ctia ham
va phuong trinh trén kha dé dang va thuan tién
trong qué trinh tinh toan vi khong c¢6 “hop den”
nhu trong nhiéu mé hinh AT dang dugc st dung
trong nhiéu nghién ctu. Diéu ndy thong qua viéc
nghién citu da st dung bo s6 lisu quan trac tai
céc vi trf co s& va nam co sé dé danh gia miic
do phit hop khi stt dung ham (MREq) va phuong
trinh (HoCEp) vita 1ap tinh “ngugc lai” thanh

phan CLN.

Sau khi bo s6 lieu quan tric thanh phan CLN
dugc b sung va lap day cac khoang tréng da cho
thay tinh lién tuc, tinh dai dién va cho thay tinh
xu thé “bién ddi” chat lugng ciing nhu kha nang
t1it 1am sach ciia ngudén nuée kénh Nhiéu Loc Thi
Nghe theo khong gian va thoi gian nhitng nam
quan tric vi ca giai doan quan tric.

Tuy nhién, trong tinh todn cho thiy mot s
thanh phan CLN c6 hé sé tuong quan binh
phuong R2 con thip nén can c¢6 thém nghién ciu
va diéu chinh (Vi du thanh phan Coliform, PO4
trong Bang 4). Ngoai ra, trong ham hoéi quy da
bién, mot s6 yéu t6 tac dong dén chat luong nude
kénh bi “bd qua” do thiéu théng tin va sb licu hoic
lay chung toan Thanh phd nhu s6 lugng dan cu
khu vyge, GDP cac nam. Do vdy, can thu thap
thém thong tin nhu dan sd khu vyc x& thai ra
kénh cuing tinh hinh kinh té (mic do bién dong
%) hang ndam nham lam giau them bo sb ligu si
dung cho “lap day” bo sb litu quan trac khi thiéu
hoac khong duge do dac.
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Bang 7. S6 licu thanh phan CLN kénh NLTN tai Cau Lé Van Si nam 2012 sau bd sung

Nam Thai diem T pH TSS NHy POy DO COD BOD; Coliform E. coli
Thang Trieu °C mg/L  mg/L mg/L mg/L mg/L MPN/100mL mg/L  MPN/100mL

01 Romng 26,4 7,71 137,53 4,05 0,02 336 134 8.5 13003 1783
02 Rong 26,8 6,94 106 13,14 0,189 1,49 1933 100,0 4600000 430000
03  Romg 29,0 7,56 1043 0,23 0,05 3,31 23,7 95,4 66801 63276
04 Romg 299 703 86 891 0832 320 91,6 15,1 4600000 930000
05 Rong 30,7 8,30 112,65 2,25 0,06 2,78 26,2 29,7 12863 0

o012 06 Romg 29,2 842 1023 37 0,05 3,01 231 28,1 98177 205230
07  Rong 28,9 6,8 2800 6,14 0,06 495 14,6 16,3 187187 449018
08  Romg 29,0 3,89 2,65 1327 0,00 552 27,7 10,5 16819/ 279217
09 Romg 28,6 6,76 55 10,95 1,168 1,4 734 37.0 930000 40000
10 Rong 287 680 1625 0,6, 0,18 396 19,5 3.8 100395 452077
11 Rong 29,1 7,04 48 9,07 0,899 5,84 60,4 29,9 430000 90000
12 Rong 28,6 6,25 26.12 20,92 0,20 5,29 36,3 15,9 68980 26560

Ghi chi: sé nghiéng la gia tri bd sung. ]
MPN: chi sé sit dung dé wéc tinh nong dé vi sinh vat kha thi, T: nhigt do, pH: chi s6 ion hydro, TSS: téng thanh phan lg litng, NHy: amoniac, POy4: thanh
phan Phét pho, DO: lugng oxy hoa tan trong nudc, COD: nhu cau oxy héa hoc, BODs: nhu cau oxy sinh héa, E. Coli: Escherichia coli.

Bang 6. Tdng hgp cac hé s6 phuong trinh HoCEq cho BOD5 va COD tai cau Lé Van Si

CLN COD BOD;s
Triéu Triéu rong Triéu 16n Triéu rong Triéu 16n
Nam 2015 2017 2015 2017 2015 2017 2015 2017

A9 -8,82E-06  -7,91E-04 -1,01E-04 2,48E-04 -1,14E-04  -4,86E-04  -1,62E-04 3,85E-04

A8 4,79E-03 4,61E-02 5,41E-03 -1,33E-02 6,47E-03 2,85E-02 9,22E-03 -2,14E-02
A7 -1,10E-01  -1,15E+00 -1,22E-01 3,04E-01 -1,57E-01  -7,11E-01 -2,24E-01 5,07E-01

A6 1,390E+00 1,59E+01 1,52E+00 -3,85E+00 2,14E4+00 9,88E+00  3,02E+00 -6,66E+00
A5  -107E+01 -1,34E+02 -1,15E4+01 297E+01 -1,78E+01 -8,37E+01 -248E+01 5,33E+01
A4 519E401 T,08E102 540E+01 -1,44E+02 9,32E4+01  4,44E4+02 128E4+02 -2,67E-+02
A3 -156E402 -2,32E4+03 -1,58E4+02 4,40E4+02 -3,06E4+02 -146E+03 -4,07E+02  8,33E-+02
A2 2,75E4+02  4,48E4+03  2,71E402 -8,00E402 5,96E+02 2,82E+03 7,61E4+02 -1,54E+03
Al -2,56E+02 -4,52E+03 -243E+02 7,96E+02 -6,00E+02 -2,86E+03 -7,43E+02 1,51E+03
A0 1,06E402 1,80E+03 9,70E4+01 -3,04E+02 247E+02 1,14E+03 2,89E+02 -5,77E+02

CLN: Chéat lugng nuéc, COD: nhu cau oxy héa hoc, BOD5: nhu cau oxy sinh héa.

www.jad.hcmuaf.edu.vn

22(1)

en

o Phat trié

iép va

Tap cht Nong nghi


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

53

Loi Cam Doan

Bai bao duge syt dong thuan ciia tat ci cac téc
gid.

L&i Cam On

Bai bao duge thuc hién véi két qua nghién citu
“Khao sat, danh gia chat lugng nuée va kha nang
tu lam sach, xay dung hé théng dy bao chat lugng
nude ti dong va dé xudt cac giai phap kiém soét
quén 1y chat lugng nuée”.
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ABSTRACT

The physiological and biochemical metabolism of Nhan Hau persimmon
variety collected in Thanh Hoa province from formation to maturity was
studied in order to determine the physiological ripening time of the fruit,
which is crucial for collection and preservation. Fruits were collected at
4,8, 12, 15, 17, 19, 20, 21 & 23 weeks and surveyed for size, pigment
content, reducing sugar, starch, total acidity, vitamin C, pectin and tan-
nin. Results showed that persimmons fruit reached the maximum size at
week 21 (6.39 cm in length, 6.17 cm in diameter). The content of chloro-
phyll a and b increased gradually from fruit formation to week 15 (0.43
mg/100 g and 0.61 mg/100 g, respectively), then decreased rapidly until
the fruit was fully ripe. The concentration of carotenoids increased grad-
ually until the fruit ripened (reaching 0.81 mg/100 g at week 23). Starch
content and total acidity content increased gradually and peaked at week
17 (starch reached 7.61%, total acidity reached 74.70 mg/100 g), then
gradually decreased. Reducing sugars and vitamin C content increased
during the early stages and peaked at week 21 (reducing sugar reached
14.11%, vitamin C reached 46.54 mg/100 g), then decreased gradually.
Pectin and tannin content increased and reached their maximum at week
15 (pectin reached 4.04%, tannin reached 2.02%), then decreased. These
results show that the Nhan Hau persimmon fruit should be harvested
at physiological maturity (21 weeks old) to ensure the high nutritional

Email: levantrong@hdu.edu.vn value and quality of the fruit during storage.
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1. Dat Van Dé

TOM TAT

Su chuyén héa sinh 1y, héa sinh theo tudi phat trién ctia qua hong
tit khi hinh thanh dén khi qud chin dugc nghién cttu trén giéng hong
Nhan Hau thu hai tai tinh Thanh Héa. Nghién ctu nhim xac dinh
thoi diém chin sinh 1§ cfia qué, lam co s3 cho viéc thu hai va bao
quan. Qud dudc thu thap vao cac thoi diém 4, 8, 12, 15, 17, 19, 20,
21 & 23 tuan va duge khao sat vé kich thuéc, ham lugng sic t6, ham
lugng dudng khit, tinh bot, acid téng s6, vitamin C, pectin va tanin.
Két qua cho thiy qua hong dat kich thuéc gan nhu t6i da khi duge 21
tuan (chiéu dai 6,39 cm, dudng kinh 6,17 cm). Ham lugng diép luc a
va b tang dan tit khi qud méi hinh thanh dén 15 tuan (diép luc a dat
0,43 mg/100 g, diép luc b dat 0,61 mg/100 g), sau d6 gidm nhanh dén
khi qua chin, ham lugng carotenoids ting dan dén khi qua chin (dat
0,81 mg/100 g & 23 tuan). Ham lugng tinh bot va acid tdng sb ting
dan va dat cuc dai khi qua dugc 17 tuan (tinh bot dat 7,61%, acid
tdng s6 dat 74,70 mg/100 g), sau d6 gidm dan. Ham lugng dudng khit
va vitamin C téng lén trong sudt nhiing giai doan dau va dat gid tri
cao nhét & thsi diém 21 tuan (dudng khit dat 14,11%, vitamin C dat
46,54 mg/100 g), sau d6 gidm xubéng. Ham lugng pectin va tanin ting
dan va dat cuc dai khi qua duge 15 tuan (pectin dat 4,04%, tanin dat
2,02%), sau d6 gidm dan cho dén khi qua chin. Két qua nghién ctiu
cho thiy qua héng Nhan Hau nén dugc thu hoach & do chin sinh ly
(21 tudn) dé dam béo gia tri dinh dudng va chét lugng ciia qua trong
qué trinh bdo quan.

chiéu cao tir 40 - 50 ¢cm, ¢6 kha ning chéng chiu
sau bénh t6t. Qua hong c6 sic vang cam dén dé

Hong (Diospyros kaki L.f.) 1a mot loai cay an
trai thuoc chi Thi (Diospyros). Loai hong nguyén
thity xuit phat tit Trung Qubc va dudc trong
khip mién Dong A, dén thé ky 19 thi du nhap
vao California va chau Au (Jyoti, 2000). Hién nay
trén thé gisi, Trung Qudc 1a nuée c¢6 san lugng
qua hong 16n nhit, sau d6 1a Han Qudc, Nhat
Ban (Pham, 2001).

Cay hong dudc trong rat lau doi é Viet Nam va
duge nhiéu ngudi wa thich (Pham, 2001). Trong
nhitng ndm gan day cay hong dang dugc cha y
phét trién ¢ nhiéu tinh thanh trén ci nudc, nhung
tap trung chii yéu & cac ving trung du, mién nii
phia Bic nhu Lang Son, Bic Giang... Cay c6

cam tiy theo giéng, 14 ngudn cung cap vitamin,
chat khoang nhu vitamin A, vitamin C, canxi, sit
va c6 tac dung chita nhiéu loai bénh nhu chéng
viém, nhiém tring, chdng ung thu... (Tran & ctv.,
2009). V6i nhiéu lgi ich dem lai, qué hong duge
nhiéu nha khoa hoc quan tam nghién ctu (Ma-
sood & ctv., 2015; Lydia, 2021), tuy nhién nhiing
nghién cttu tap trung chlt yéu vao thanh phan héa
hoc ctia qua, gia tri dinh duéng, gia tri duge liéu
clia quéa hong. .. ma chua c6 nhiéu nhitng nghién
cttu vé bién déi sinh 1y, héa sinh ctia qui hong
trong qua trinh sinh truéng v phat trién.

Hong Nhan Hau c6 nguodn goc & xa Hoa Hau,
huyen Ly Nhan. Day 1a giéng hong ndi tiéng clia
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viing dong bing Bic Bo. Giéng nay c6 qui to,
hinh déang can déi, khi chin mau dé chuyén dan
t mau dé tuoi sang mau dé tham, da mong min
cang tron. Tai Thanh Hoa, gibng hong Nhan Hau
dugce trong kha phd bién véi nang suit cao va on
dinh. Tuy nhién, viéc thu hai va bédo quan qua
héong chua thiyc sy c6 co s6 khoa hoc lam cho
phan 16n qua hong ngoai thi trudng chua dam
béao chat lugng, anh hudng t6i stic khoe clia ngudi
tiéu dung, vi vay viéc phan tich cac chi tiéu sinh
héa theo sy sinh trudng va phat trién clia qua la
can thiét dé tim ra thoi diém chin sinh 1y gitp
ngudi tieu ding st dung qua tét hon.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat ligu, thai gian va dia diém nghién citu

Qua hong Nhan Hau dude thu hai tit thang 5
dén thang 10 nam 2022 trén cac cay hong 6 nam
tudi, trong tai xa Trieu Thanh, huyén Triéu Son,
tinh Thanh Héa.

Cac chi tiéu sinh 1y, hoa sinh dugc thyce hién tai
phong thi nghiém Bo mon Sinh hoc, Khoa Khoa
hoc T nhién, Truong Dai hoc Hong Didc.

2.2. Phuong phap thu mau

Qua hong Nhan Hau duge thu theo phuong
phép ldy miu hén hgp trén toan dién tich vusn
thi nghiem. Céc cay lay mau nay déu phat trién
binh thuong, khong sau bénh, ¢6 tudi va diéu kien
cham séc kha dong déu. Tién hanh thu hai & cac
thoi diém qua duge 4, 8, 12, 15, 17, 19, 20, 21 &
23 tuan, ¢ mdi thoi diém tién hanh thu méu & 20
cay, mdi cay 5 qua, lap lai 3 lan. Khi qua bit dau
hinh thanh, tién hanh danh diu nhitng qui ciing
Itta tudi trén cac cay thi nghiém, ghi chép theo
ngay thang. Qua hdng dude thu vao budi sang,
sau dé tron déu, cho vio tii nylon va ghi phiéu
dé do céc chi tieu.

2.3. Phuong phap phan tich cac chi tiéu sinh
1y, hoa sinh

Phuong phap xéc dinh chidu dai, dudng kinh
qud Chiéu dai v& dudng kinh ctia qua & mdi thoi
diém dugc do bing thuéc kep Panme.

Xac dinh ham luong sic té trong vé qui biang
phuong phap quang pho (Ma & ctv., 2013)

Nghién 2 g vé qud hdng véi 100 mL nudce cat,
sau d6 dé yen trong 10 phat. Thém 8 mL axeton
80% dé chiét diep luc trong 3 phit, ly tam thu

dich loc (10 mL), sau d6 do mat do quang G céc
buéc séng 661,6 nm, 644,8 nm va 470 nm. Ham
luong sic té6 dude xac dinh theo cong thic ciia
Ma & ctv. (2013).

Dinh lugng duong khit va tinh bot (Pham &
ctv., 1996)

Nghién 2 g thit qua tudi trong 50 mL nudc cat,
khudy déu, loc tinh bot bang phéu c6 gidy loc,
chuyén phéu loc chita tinh bot sang binh cau 250
mL, don tinh b6t xuéng binh cau bing 50 mL
nuéc cat. Cho 125 mL HCl 25% vao binh cau,
1ip hé théng sinh han, dun s6i cach thuy binh
cau khodng 3 gio, lam nguodi binh sau dé trung
hoa bing NaOH 10%, them 1 - 2 giot HCI 25%
dé trung hoa dung dich thuy phan. Chuyén dung
dich sang binh dinh mtc 250 mL va dung nuéc
cat dan dén mic ctia binh. Khudy déu va loc, dich
loc stt dung dé dinh luong dudng khit theo phuong
phép Bertrand (Pham & ctv., 1996). Sau khi xac
dinh dugc khéi lugng glucose sé tinh duge ham
lugng tinh bot c6 trong nguyén litu bang cach
nhan véi hé s6 0,9.

Dinh lugng acid téng sé theo phuong phap
chuan do (Ermakov & ctv., 1972)

Nghién 2 g thit qua tuoi thanh bot min, sau
dé6 cho vao binh tam gidc, thém 250 mL nudc cit
va ldc déu. Chuyén 10 mL dich loc chiét dugc
vao binh nén 100 mL, thém vai giot thudc thit
phenolphtalein. Tién hanh chuan do bing NaOH
0,1 N cho dén khi xuét hién mau hong bén. Ham
lugng acid téng s6 duge tinh theo lugng NaOH
st dung, quy theo mg NaOH/ 100 g thit qua.

Dinh lugng vitamin C theo phuong phap chuan
do (Pham & ctv., 1996)

Nghién 2 g thit qua tusi v6i 10 mL HCI1 2%,
cho vao binh tam gidc, thém 100 mL nudc cit va
lic déu, dé binh trong t6i 10 phut, loc lay dich
trong. Lay 10 mL dich loc cho vio binh nén 100
mL, them 10 giot tinh bot 0,5%. Tién hanh chuan
d6 dung dich bang 12 16ng 0,01 N cho dén khi xuit
hién mau xanh lam. Ham lugng vitamin C dugc
xac dinh theo lugng 12 st dung, v6i 1 mL dung
dich 12 0,01 N tuong duong 0,00088 g vitamin C.

Dinh lugng pectin bing phuong phap két tia
canxi pectat (Nguyen, 2001)

Cho 2 g mau thit qua vao binh tam giac, thém
100 mL NaOH 1 N, dé hén hgp trong 7 gis. Them
50 mL axit axetic 0,1 N, sau 5 phut thém 50 mL
CaCly 2 N, dé yén 1 gio. Dun s6i 5 phit va loc
qua gidy loc khong tan da siy kho. Rita két tia
canxi pectat bang nuée cat néng, sau dé dem gidy
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loc ¢6 két ttia sdy kho. Ham lugng canxi pectat
dugce xac dinh bang hiéu s6 khéi lugng clia gidy
loc ¢6 két tha va gidy loc khong c6 két tha, tit do
xac dinh duge ham lugng pectin trong mau (khoi
lugng pectin bang 92% khéi lugng canxi pectat).

Dinh lugng tanin bing phuong phap ctia Lev-
enthal (Le & ctv., 2005)

Tron 5 mL dich chiét v6i 12,5 mL dung dich
indigo-carmine v& 375 mL nuéc cat, sau dé chuan
do bing dung dich KMnOy4 0,1 N dén khi xuit
hién mau vang. Nong do tanin duge x4c dinh theo
mdi quan hé sau: 1 mL KMnO, chudn = 0,595
mL acid oxalic 0,1 N; 1 mL acid oxalic 0,1 N =
0,042 g tanin.

Phuong phap xtt Iy s6 lieu: Sé lieu duge xit ly
bang phan mém IRRISTAT 5.0.

Ghi chi: Trén ciing mot dudng bidu dién s6
lieu, céc gi4 tri mang cling chit cai thé hien su
khac nhau khong § nghia, cac gia tri mang cha
cai khac nhau thé hién sy khac nhau & mic §
nghia a = 0,05.

3. Két Qua va Thao Luan

3.1. Su bién ddi vé dudng kinh va chidu dai cha
qua hdong Nhan Hau tréng tai Thanh Héa

Két qua Hinh 1 cho théy chiéu dai va ducng
kinh qua déu ting lén trong sudt qué trinh sinh
trudng, phat trién. Thoi diém qui 4 tuan chiéu
dai dat 1,82 cm va duong kinh qua dat 1,71 cm.
Giai doan qua hong tit 4 tuan dén 19 tuan, chiéu
dai qua bién déi 16 ret va thé hien sy sai khéc c6
v nghia, giai doan ndy qua hong cé tdc do sinh
trudng nhanh do sy phan chia va dan dai manh
mé clia té bao (Heller & ctv., 1995). Sau d6, chiéu
dai va duong kinh qud vaAn téng lén nhung véi
tdc do cham hon, dén khi qua duge 20 tuan, kich
thudc clia qua it thay d6i, dén thoi diém 21 tuan
chiéu dai qua dat 6,39 cm v dudng kinh qua dat
6,17 cm, giai doan nay tdc do sinh trudng cia
qué da 6n dinh do qué trinh sinh trudng clia qua
gidm, qua chuyén sang giai doan chuyén héa cac
san pham trao déi chat 1a chinh. Khi qué dugc 23
tuan chiéu dai qua dat 6,40 cm va duong kinh dat
6,24 cm, s6 lieu nay khong thé hién su sai khéc
¢6 ¥ nghia so v6i thai diém 20 va 21 tuan.

Nhu vay, trong qua trinh sinh truéng, phat
trién ciia qua hong, sy tang trudng vé chicu dai va
duong kinh c¢6 lién quan véi nhau, sy lién quan
nay dugce diéu khién bdi cac qua trinh trao doi
chit cong véi sy didu hoa, chi phdi ctia phiic hé

cac hoocmon ndi sinh trong t& bao (Quinet &
ctv., 2019).

3.2. Su bién di hé sic tb theo tudi phat trién
ctia qua héng Nhan Hau tréng tai Thanh
Héa

Hinh 2 cho thiy, 6 nhitng tudn dau tién ham
lugng diép luc trong vé qua chiém ti 1é cao, ham
lugng diép luc a 1a 0,25 mg/100 g vo tudi, diép
luc b 1a 0,42 mg/100 g v6 tudi vao thoi diém qua
duge 4 tuan. Ham lugng diép luc trong vé qua
hong dat gia tri cao nhat vao thoi diém 15 tuan
(diep luc a 14 0,43 mg/100 g v6 tuoi, diép luc b 1a
0,61 mg/100 g v6 tuai) va thé hien sy sai khac c6
¥ nghia so véi cac thoi diém trude. Sau 15 tuan,
ham lugng diép luc gidm dan vA gidm nhanh &
thoi diém 20 va 21 tuan, diéu nay la do qua bit
dau chuyén sang giai doan chin, sic t6 diép luc
bi phan hity v& sic td carotenoids dudc tdng hap.

Ham lugng carotenoids trong vo qua hong tang
dan theo qua trinh sinh truéng va phat trién
ctia qua. Trong nhitng tudn dau tién, ham lugng
carotenoids c¢6 gia tri thap dat 0,11 mg/100 g
v6 qud tuci ¢ 4 tuan. Thoi ki qud tit 4 dén 19
tuan ham lugng carotenoids tang dan va sau dé
tang nhanh theo sy chin cia qua. Nhu vay co
thé thay sy gidam ham lugng diép luc cling véi sut
gia ting lugng carotenoids theo tudi phat trién
clia qui 1a phit hgp véi qua trinh qua hong phat
trién (khi qua 23 tuan ham lugng carotenoids dat
0,81 mg/100 g v6 qua tuoi). Két qua nay phu hop
v6i nghién citu cia Wang & ctv. (2005), d6 1a sy
thay ddi mau sic trong qua trinh chin ctia qua ¢
lien quan dén sy suy thoai chat diép luc va phit
hop v6i nghién ciu ctia Tran & ctv. (2019) cho
rang, trong qua trinh qua hong chin, diép luc dan
dan bi phan hity va gidm di trong khi carotenoids
duge téng hgp méi dé tao nén mau vang va vang
cam cho qué.

3.3. Su bién déi ham lugng dudng khit va tinh
bot ctia qua hdong Nhan Hau trdéng tai
Thanh Héa

Hinh 3 cho thidy ham lugng dudng khit & thoi
ki diu ciia qué hong (4 tuan) tuong déi thap dat
2,68% khéi lugng thit qua tuoi. Tit 4 dén 17 tuan
ham lugng dudng khit tang cham, sau giai doan
nay thit qua tdng nhanh, cac té bao tiép tuc ting
sinh truéng dan, do vay tang sy téng hop ning
lugng va cach thanh phan ciu thanh nén té bao
(Heller & ctv., 1995). Thai ki qui tix 17 dén 21
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Hinh 1. Sy bién ddi vé chiéu dai va dudng kinh ctia qua hong Nhan Hau.
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Hinh 3. Sy bién ddi ham lugng dudng khit va tinh bot.
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Hinh 4. Su bién ddi ham lugng acid téng s6 v& vitamin C.

tuan, ham lugng dudng khit ting nhanh va dat
14,11% khi qué & thoi diém 21 tuan, lic nay mot
lugng acid hitu co va tinh bot chuyén héa thanh
dudng dan t6i ham lugng dudng khit ting cao, két
qud nay cho thiy cé sy sai khac vé théng ké so véi
thai diém qua duge 17 tuan. Két qua nghién citu
nay phit hgp v6i nghién cttu vé ham lugng dusng
tdng s6 tang nhanh trong giai doan phat trién
sau ctia qué (Patel & ctv., 2005). O thoi diém
qud 23 tuan ham lugng dudng khi gidm xudng
con 13,24% khdi lugng thit qua tuoi, tuy nhién
gia tri nay khong thé hien sy sai khac § nghia so
véi thoi didm qué duge 21 tudn.

Khi quéd mdi hinh thanh ham lugng tinh bot
thap chi dat 1,89% khdi lugng thit qué tuoi (4
tuan), sau d6, san pham ciia quang hgp tit 1a va
v6 qui chuyén vao qué cung cap nguyen licu cho
viéc t6ng hop tinh bot nén ham lugng tinh bot
trong qué ting dan (Nguyen, 2012). Ham lugng
tinh bot cao nhét dat 7,61% ldc qua & thoi diém
17 tuan va thé hien sy sai khéc c6 ¥ nghia, sau
17 tuan ham lugng tinh bot trong qui gidm dan
do sit trao ddi chat trong qua dién ra manh mé,
dudi tac dung clia enzyme « - amylazse, tinh bot
phan giai thainh dudng lam nguyén licu tryc tiép
cho qué trinh hé hép.

3.4. Su bién ddi ham lugng acid téng s, ham
lugng vitamin C ctia qua héng Nhan Hau
trong tai Thanh Héa

O giai doan dau khi qua méi hinh thanh da
tich luy lugng acid tdng s6 16n dat 45,37 mg/100
g thit qua tuci. Thoi ki qua tit 4 dén 17 tuan,
ham lugng acid téng s6 ting dan va dat gia tri

cao nhét 1a 81,12 mg/100 g thit qua tuoci. S§ di
c6 didu nay 1a do & trong qua, cAc qué trinh trao
ddi protein, trao déi hydratcacbon, lipid dién ra
manh mé tao ra nhiéu san pham trung gian nhu
cac malic acid, citric acid,. .. lam ham lugng acid
hitu co tang lén (Gierson & Kader, 1986). Tu 17
dén 23 tuan, ham lugng acid gidm do acid hitu
co duge stt dung trong qué trinh ho hap tao ning
lugng. Mat khac, nang lugng lai tiép tuc can cho
su sinh téng hop céac chat dic trung cho thai ki
chin ctia qua nhu cac enzyme thity phan tao vi
ngot cho qua dan téi sy gidm dan clia lugng acid
tong s6 (Prasanna & ctv., 2007).

Ham lugng vitamin C tit tudn tht 4 dén tuan
tht 17 tang nhanh, day la thoi ky thit qua phat
trién manh va c6 sy tich liy vitamin C cling véi
céc chat dinh dudng khéc trong qua. Sau 17 tuan
ham lugng vitamin C vAn tiép tuc ting nhung véi
tdc do cham hon, dén tudn thi 21 dat gia tri cao
nhat 1a 46,54 mg/100 g thit qua tuoi (Hinh 4).
Sau d6 ham lugng vitamin C gidm dan, dén 23
tuan ham lugng vitamin C dat 45,13 mg/100 g
thit qua tuoi, tuy nhién két qua nay khong thé
hién sy sai khac § nghia so véi thoi diém quéa duge
21 tuan. Sy gidm ham lugng vitamin C c6 lién
quan dén hoat dong ctia mot s6 nhém enzyme
tham gia vao qué trinh phan hiy ascorbic acid
nhu ascorbate oxidase, phenolase, cytochrome ox-
idase, ascorbate peroxidase. Két qua nay phit hop
v6i nghién citu ciia Resende & ctv. (2012) khi
nghién ctu qua trinh chin ctia qua du du doé la
hoat dong ctia enzyme ascorbate peroxidase trong
thit qué tang lién tuc trong qua trinh chin cta
qua.
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Hinh 5. Sy bién ddi ham lugng pectin va tanin.

3.5. Su bién ddi ham lugng pectin va tanin ciia
qua héng Nhan Hau trong tai Thanh Héa

Hinh 5 cho thiy ham lugng pectin ting nhanh
tit 4 tuan tudi dén 15 tuan (tit 2,58% len 4,04%)
va gidm & giai doan tir 15 dén 23 tuan (tir 4,04%
xubng 1,24%) lam cho qua mém hon. Ham lugng
pectin gidm & giai doan sau do hoat dong clia
enzym pectinase tang lén lam gidm ham lugng
pectin trong qua. Két qua nay phit hgp vdi nghién
cttu ctia Maduwanthi & Marapana (2017) khi
nghién cttu vé qua trinh chin ctia qua chudi, tac
gia cho ring hoat dong clia enzym pectinase cé
lien quan dén viéc lam mém trai cay ciing véi sy
gia tang ham lugng pectin hoa tan trong qua khi
chin. Sy gidm ham lugng pectin tit tudn 21 sé anh
hudng 16n dén viéc thu hai va van chuyén qué vi
qua tré nén mém nhiin, dé bi hw dap.

4. Két Luan

Qua hong Nhan Hau thu hai tai Thanh Hoéa
dat kich thude gan nhu t6i da cd vé chiéu dai va
duong kinh vao thoi diém 21 tuan. Mau sic qui
lac nay chuyén sang mau dé nhat do sy giam ham
lugng diép luc va ting ham lugng carotenoids.
O thoi diém nay qua c6 gia tri cuc dai vé ham
luwgng dusng khit va vitamin C, trong khi dé cac
thanh phan khac nhu tinh bot va acid tdng s
bién déi theo su sinh trudng va sy chin ciia qua.
Ham luong pectin va tanin trong qua tang dan
& thai ky dau sau d6 gidm xudng khi qua chin
dan t6i qua tré nén mém vi gidm do chat so véi
ban dau. Két qua nghién citu cho thiy, thoi diém
qua hdng Nhan Hau 21 tuan la thoi diém thu hai
thich hop nhat, néu thu hai sém hay muon hon

16 18 Tuin

]
]

sé 4nh hudng dén chat lugng ciia qua.
Loi Cam Doan

Bai bao dugc sy dong thuan clia tit ca cac tac
gia.
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