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Effect of water stress during soybean reproductive stages under nethouse conditions
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SUMMARY

This study was carried out to examine the effect of water stress on three reproductive stages of two
soybean cultivars, DT 84, and M103 in a pot experiment under nethouse environment in comparison with
full irrigation. For water stress treatments, irrigation was withheld at three developmental stages: beginning
of flowering (Ry); full bloom to beginning of pod (Rz3) and beginning of seed to full seed (Rs¢). Water stress
was imposed until 70 % of plants or 75 % of leaves per plant withered and afterward relieved by re-watering
for recovery and yield assessment (watered as control). Under water stress, the rate of photosynthesis, leaf
water deficit, chlorophyll content and individual grain yield were all adversely affected. Grain yield
reductions (seed weight and seed yield) were greatest when water deficit occurred at the beginning of seed
to full seed. Both soybean cultivars appeared susceptible to water stress.
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1. DAT VAN BE

Diéu kién moi truong bét loi trong tréng trot,
dic biét sy thiéu nude la mot trong nhing yéu tb
han ché ning suit cay trong & hau hét cac nudc
trén thé gidi va cai tién ning suat trong diéu kién
thiéu nudc hay han ludn 1a myc tiéu chinh cia
chon giéng. Pau tuong sir dung trung binh 450 -
700 mm nuée (Doorenbus va Kassam, 1979) Cac
nghién ctru cho thiy cay déu twong rit man cam
v6i su thidu nudce va dau tuong cin duoc cung cp
nude thuong xuyén dé tranh sy thiét hai vé ning
suat (Constable va Hearn, 1980). Khi nghién ctru
anh huong cua tan sO tudi téi sinh truong, phat
trién va nang suat ctia dau tuong, Tran Dinh Long
va cong sy (2001) ciing thdy rang dau tuong la
cdy trong c6 kha niang chiu han kém. Thiéu nudc
trong quéa trinh sinh trudng lam gidm sy tang
truong than 1a, anh huéng qua trinh ra hoa va
nang suat hat (Boyer va cong su, 1980). Giai doan
xung yéu nhat cta cay dau tuong ddi voi su thiéu
nudc 1a giai doan ra hoa va céac giai doan sau khi
ra hoa (Doorenbus va Kassam, 1979; Constable va
Hearn, 1980). Fouroud va cdong sy (1993) cho
biét, dau tvong man cam vai su thiéu nude nhat
vao thoi ky bat dau ra hoa (R,) dén thoi ky bat dau
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lam hat (Rs). Meckel (1984) cho rang thiéu nuée
rit ngn giai doan lam hat va 1am giam ning suét.
Dogan va cong su (2007) bang thi nghlem dong
rudng kiém soat tudi vao cac thoi ky bit dau ra
hoa va ra hoa r0 (R;.,), thoi ky lam qua (Rj), thoi
ky 1am hat (Rs) va thoi ky vao chic (R6) két luan
réng diéu kién bat loi vé nudc & cac giai doan sinh
thuc déu lam giam nang sut dang ké, dic biét &
giai doan vao chic (Rg) va giai doan lam hat (Rs).
Vi vy dé phat trién va mo rong dién tich, ddc biét
& vu dong khi ¢ am ton du da sir dung hét va
nhimng ving kho khin vé nudc tudi, ting cudng
kha ning chiu han cho déu tuong 1a can thiét.
Nghién ciru nay nham danh gia phan tng cta
2 gidng dau tuong dang trong phd bién, DT84 va
M103 véi sy thiéu nudc thong qua mot sb chi tiéu
sinh trudng va chi tiéu sinh 1y trong dién kién nha
luéi va qua d6 xac dinh phuong phép don gian,
nhanh dé xac dinh kha nang chiu han & dau
tuong phuc vu cho chuong trinh chon gidng.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu

Vit liéu nghién ctru gdm 2 giréng dau tuong
M103, DT84. Thi nghiém dugc tién hanh tai nha
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ludi khoa Nong hoc, truong Pai hoc Nong
nghiép Ha Noi. Quy trinh thi nghiém dugc tién
hanh nhu mo ta sau (Trﬁn Anh Tuén va cong su,
2007):

Hat dau tuong dugc gieo trong chau vai (cao
40 cm, duong kinh 30 cm), chau chira 7 kg dat
phu sa. Dat dugc phoi kho, dap nho, sang k¥ rdi
tron voi phan bon 16t (0,03g N; 0,64 g P,0s; 0,43
g K,0). Sau khi moc mdi chau dé lai 5 cay; chau
dugc dat trong nha ludi c6 mai che bang ni 16ng
trang. Nhiét do, 4m d¢ khong khi phu thudc vao
mdi truong. Am d6 dat duoc kiém tra bang may
do d6 4m Aquater Instruments T300 (USA). Anh
hudng ctia han dugc danh gid & ba thi nghiém
riéng biét twong Umg vo6i 3 thoi ky: thoi ky bat
déu ra hoa (R,), thoi ky ra hoa rg-lam qua (R2 3)
va thoi ky lam hat - vao miy (Rs.). Mdi thi
nghiém gom 2 cong thirc: cong thie 1 tudi nudc
day du trong sudt thoi gian trong (Am d¢ dat luon
duoc duy tri tir 75 — 80%); cong thic 2 duge tudi
nuée day du (Am do dat luon duge duy tri tir 75 —
80%). O cong thirc 1 khi cay bét dau vao thoi ky
danh gia (R;, Ry3 hodc Rs) thi dung tudi cho
dén khi xuét hién 70% s cay bi héo hodc 75%
s6 14/cay bi héo) thi tudi nudc trd lai.

Cuong do6 quang hop Iqh biéu thi bang pmol
CO,/m*/s dugc danh gia vao ngay thir 9 sau khi
gy han va do bang may PP System (USA). Tu
11 -13 h hang ngay, 9 cm’ 14 thir 3 tinh tir trén
xudng duoc dua vao curvet; dong khong khi dua
vao may 1a khong khi nha lu6i dugc chuan hoa
v6oi nong do CO, 1a 360 ppm; do a am va nhiét do
cua curvet khong duogc diéu chinh, phu thudc vao
khong khi trong nha luéi.

Dé xac dinh ham luong diép luc téng sb, 3
1a tir trén xudng & mdi cong thirc duge thu thap
ngau nhién, sau d6 dem cit nho tron that déu, can
0,1 gam 14 di cit nho cho vao binh chira 10ml

aceton bit that kin nut, boc ni 16ng den. Mau
dugc dat trong tu lanh khoang 30 ngay, sau d6 do
d6 hép thy trén quang phé ké & 2 bude song A =
642,5 nm va A = 660 nm.

Do thiéu hut bao hod nudc dugc xéc dinh
bang cach liy mot cdy ngiu nhién ¢ mdi lan lap
lai vao ngay cudi cing cua thoi ky gy han trong
khoang thoi gian tur 12 — 14h, can nhanh khi
lugng 14 tuoi (P,), sau d6 ngdm trong binh tru 20
phut, liy 14 ra thAm kho bé mat 1a va can nhanh
kh01 lugng 14 bao hoa (Pz) Cubi cung mau duogc
sdy kho ¢ nhiét do 105°C trong 6 gio rdi can khéi
luong (P3).

Cong thuc tinh do thiéu hut bao hoa nudc 1a:
P,- P,
DTHBHN = --------ee- x 100
Py-Ps
S6 liéu dugc xir ly thong ké biang chuong
trinh Excel va chuong trinh IRISTAT 4.0.

3. KET QUA NGHIEN CUU

3.1. Anh hwong ciia han dén thoi gian qua céc
giai doan sinh trwéng

Tong thoi gian sinh truong cta hai gidng,
DT84 va M103 chénh léch khong dang ké trong
diéu kién han va co tudi diy du (Bang 1). Tuy
nhién, tuéi du nudc hay giy han lam thay do6i
thoi gian tir khi bt ddu ra hoa dén khi qua miy
tuy theo thoi ky gdy han (Bang 1). O ca hai
giong DT84 va M103 khi gay han vao thoi ky
bat dau ra hoa, thoi gian tir ra hoa dén qua may
déu cham hon 2 ngay so vdi cong thie tudi nude
day du. Nguoc lai, gdy han thoi ky ra hoa 1§ c6
xu huéng rat ngan thoi gian tir khi bat dau ra hoa
dén khi qua may, tuy khong dang ké so voi tudi
nuée day du.

Bang 1. Anh hwéng ciia han dén thoi gian (ngay) tir thoi ky bit du ra hoa dén thoi ky qua miy
& 2 giong diu twong DT84 va M103

Moc - B4t dau ra hoa

Bat dau ra hoa - qua méay

Thoi ky gay han Giéng
Twéi Han Tuwéi Han
cos DT84 42 42 24 26
Bat dau ra hoa
M103 45 45 23 25
DT84 42 42 24 23
Ra hoa r§ - lam qua
M103 45 45 23 22
L DT84 42 42 24 24
Lam hat - qua may
M103 45 45 23 23
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3.2. Anh hwéng ciia han dén sinh truwéng chiéu
cao va so dot

Chiéu cao than chinh trong ctng giéng khi
¢6 tudi cao hon hin so voi didu kién han (Bang
2). Tuong ty, thiéu nuéc cling anh huong rd rét
t6i s6 dét trén than chinh.

Cu thé 13 trong diéu kién han sé d6t giam
dang ké so v6i ciy dugc tudi nuée ddy du phu
thudc vao thoi ky gdy han, nhung giéng DT84
phan tmg manh hon so véi gidng M103.

Gidng DT84 c6 sb dbt hitu hiéu/than chinh
bi anh hudng 1& nhét khi gdp han é thoi ky cay
cdy bit dau nd hoa trong khi d6 gibng M103 lai
bi anh huong 13 nhat ¢ thoi ky qua vao may.

Bang 2. Anh hwéng ciia han dén sinh truéng chiu cao va s6 dot trén than chinh

Chiéu cao than chinh (cm)

Sé @bt hiru higu/than chinh

Thei ky xt Iy Giéng
Twoi Han Twoi Han
o4t b ra hom DT84 98,51 77.62 5,50 410
M103 100,51 84,83 5,20 470
Ra hoa 16 - 1am qué DT84 100,60 87,08 5,00 3,80
: M103 100,43 93,37 5,30 450
Lt . DT84 100,56 93,18 5,55 430
am hat - qua may M103 103,00 95,30 5,23 4,40

3.3. Ty 1§ héo va kha ning phuc hoi sau giy

han ciia 2 giéng diu twong

Héo 13 d4u hiéu bén ngoai biéu thi sy can
bang nudc trong cay bi pha hily. Sy hip thu nuée
khong du bu dép cho su thoat hoi nude, cac té
bao 14 va cac phan non ctia thin mit sirc truong,
xep xubng gdy nén sy héo ri. Héo lau dai va
khong thuan nghich xay ra khi dét thiéu nuéc, ré
khong du cung cap nuéc cho cac bd phan trén
mat dat thuong xuyén. Trong truong hop nay cay
khong thé quay tré vé trang thai bdo hoa dugc
nira, mac du ban dém sy thoat hoi nudc khong
dang ké. Su héo lau dai gy anh huong sau sac
dén cac hoat dong song cua cay: cdy ngumg
quang hop, 101 loan trao ddi chat, ngung sinh
truong va gay hién tuong rung hoa, rung qua lam
giam nang suét (Hoang Minh Téan va cong su,
2000). Sau 9 ngay gay han & thoi ky bat dau ra
hoa 48,11% s cdy cua giébng DT84 bj héo, trong
khi d6 giébng M103 chi c6 40,70%, tuy nhién khi

dugc tudi nude trd lai thi sau 5 ngay toan bd )
cay bi héo hoi phuc hdi binh thudng (Bang 3).
Budc sang thoi ky ra hoa r sau khi dé han 9
ngay 77,77% so cdy cua gidng DT84 va 74,01%
s6 cdy cua gidng M103 bi héo, nhung sau 5 ngay
khi dugc tudi nudc trd lai chi cd 74,01% so cay
hoi phuc doi v6i giong DT84 va 81,47% doi voi
gidbng M103. O thoi ky qua may sau 9 ngay gy
han ty 1¢ héo cua cay tang lén rat nhanh, giéng
DT84 c6 85,11% sb cay bi héo va giéng M103 co
81,40% sb cdy bi héo. Pic biét sau 5 ngay tudi
nudc tro lai s6 ca thé hdi phuc thip hon rat nhiéu
s0 voi hai thoi ky gy han néu trén, giéng DT84
va gibng M103 tuong tmg chi co 62,93% va
66,66% s6 ca thé hodi phuc tré lai. RS rang cac giai
doan khac nhau ciia dau twong man cam khac biét
v6i sy thiéu nudc, trong d6 giai doan tich liy vao
hat ¢6 18 1a giai doan xung yéu nhét. Thiéu nudc
anh huong manh nhat thoi ky qua may bi, ty 18
héo dat cao nhit va kha nang phuc hdi cham nhit.

Bang 3. T¥ 1¢ héo va kha ning phuc hdi sau giy han cia 2 gidng dau twong

Thoi ky gay han

Thoi ky bét du ra hoa

Thoi ky ra hoa ro - am qua

Thoi ky 1am hat - qua may

Ty lé phuc hdi (%)

Ty lé phuc hdi (%) Ty lé phuc hdi (%)

Gid Ty 1é héo Ty 1é héo 3 Ty lé
long sau 9A 3 ngay 5 ngay sau 9A ns:u 5 ngay héo sau 3 ngay 5 ngay
ngaygay  sautwéi  sautwsi  Ngay gay tg(y?l sautwsi  9NgAY  sautwdi  sau tudi
han nwoctré  nwdc trd han nwee nuoc gayhan  nupoctré  nuéce trd
(%) lai lai (%) L tré lai (%) lai lai
tré lai
DT84 48,11 74,00 100,00 77,77 48,11 74,01 85,11 37,01 62,93
M103 40,70 88,88 100,00 74,01 59,25 81,47 81,40 40,70 66,66
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3.4. Anh huéng ciia han dén mot s chi tiéu
sinh Iy ciia 2 giéng dau twong

Khi gdp han, thyc vat c6 kha nang dong khi
khéng dé giam su thoat hoi nudc va mé ra khi
tiép tuc dugc cung cap nudc. Tuy nhién khi dong
khi khong thi kéo theo giam lugng CO, x4m
nhap vao 14 do d6 da anh huong dén cuong do
quang hop. Nghién ciru cta Earl (2002) cho rang
su lién quan chat ché nay thé hién 1a cay c6 kha
ning quang hop cao khi d6 am dét thuan lgi va
kha ning nay giam khi gip diéu kién han.

Cuong d6 quang hop cua 2 gidng khac biét
nhau, nhung & ca diéu kién co tudi va gdy han
déu giam dan qua cac thoi ky tir khi cdy bat dau
ra hoa va dat gia tri thap vao thoi ky qua may.
Tuy nhién, gitra cong thic dé han va co tudi
trong cung 1 thoi ky thi cuong d6 quang hgp
chénh léch 13 rét (Bang 4). O thoi ky cay bat dau
ra hoa, sau 9 ngay de han, cuong do quang hop
ctia 2 gidng giam rét rd biéu hién ¢ giong DT84
chi dat 1,98 pmol/m /s so voi 10,47 pmol
CO,/m?/s trong diéu kién c6 tusi (Bang 4a). Gia
tri twong Ung dbi véi gibng M103 1a 2,25
pmol/m*/s va 11,50 umol CO,/m?/s. Budc sang
thoi ky hoa né 19, ¢ cong thirc dé han cuong do
quang hop di giam xudng chi con 0,81 (umol
COz/mz/s s) dbi voi gibng DT84 va 1,13 (umol
CO./m’/s 5) dbi véi gidng M103, trong khi d6 &
cong thirc tudi nudc day du cuong d6 quang hop
cling cd xu huorng giam xudng thap hop so véi
thoi ky cdy bét dau ra va dat kha cao, 9,57 pmol
COz/m /s voi gléng DT84 va 10,13 pmol
COz/m /s v6i gibng M103. Dén thoi ky qua vao
chic, cuong d6 quang hop cua 2 giéng & ca 2

cong thirc dé han va c6 tudi déu giam xudng thap
hon so véi 2 thoi ky cay bét dau ra hoa va ra hoa
0, biéu hién & cong thiuc tudi nudc dﬁy dua
cuong do6 quang hop cua gidng DT84 dat 8,17
(umol CO»/m*/s) va giébng M103 dat 8,67 (umol
CO,/m?/s) ciing tuong ty nhu cong thic tudi
nudc day du cong thirc dé han thoi ky nay ciing
¢ cuong d6 quang hop dat thip nhit chi dat 0,18
(umol CO,/m?/s) dbi véi gibng DT84 va 0,37
(umol CO,/m?/s) ddi voi gibng M103. Két qua
trong thi nghiém nay tuong ty nhu thi nghiém
trugc day (Tran Anh Tuén va cong su, 2007).

Do thiéu hut bio hoa nudc (THBHN) khac
nhau it gitta gidng nhung khac biét kha cao gitra
diéu kién du nuée va didu kién han trong cung
glong (Bang 4). Nhin chung trong diéu kién han
d6 thiéu hut bdo hoa nudc ting tir 2 1an & thoi ky
bét dau ra hoa 1én 3 lan & thoi ky ra hoa ro va
thoi ky qua may so véi tudi nude day du. Piéu
do chimg t0 thot ky qua may nhu ciu nudc cla
cdy cao nhat, thiéu nudc s& 1am giam ning sut
hat.

Ham lugng chlorophyll tong sb trong 14 ¢6
xu hudng giam dan qua cac thoi ky ¢ ca diéu
kién han va tudi nuéc diy du (Bang 4). Tuy
nhién, ¢ diéu kién han ham lugng chlorophyll
trong 14 thdp hon rat nhiéu so voi didu kién tu6i
nuée diy du. Mirc d6 anh huéng ciing ting din
tir thoi ky bt dau ra hoa va dat cao vao thoi ky
qua may. Giita 2 gidng tham gia thi nghiém,
gidng M103 ¢6 ham luong chlorophyll trong 14
luén cao hon gidng DT84 trong ca 3 thoi ky &
cong thire gdy han va cong thic tudi nude ddy
du.

Bing 4. Anh huéng ciia thiéu nuwéc & 3 thoi ky giy han
dén mot so chi tiéu sinh ly cia 2 giong dau twong DT84 va M103

lgn THBHN Chlorophyll téng s
Gibng (umol CO,/m?/s) (%) (mg/100g 1)
Tuwdi Han Tuwdi Han Tuwéi Han
Thoi ky bét du ra hoa
DT84 10,47 1,98 16,89 36,85 350,03 266,31
M103 11,50 2,25 16,77 33,60 357,94 292,53
Thoi ky ra hoa rd - lam qua
DT84 9,57 0,83 16,42 47,81 343,31 252,59
M103 10,13 1,13 16,26 48,85 352,44 239,66
Thoi ky qua méy
DT84 8,17 0,18 19,26 54,23 296,59 194,43
M103 8,67 0,37 18,66 50,65 302,76 224,08
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3.5. Anh hwéng ciia han dén cic yéu to cdu
thanh ning suat va nang suat cia 2 giong
diu twong

Anh huéng cta han t6i cac yéu té cdu thanh
nang suit va ning sut hat & murc ca thé duoc thé
hién trong bang 5.

Gidng DT84 c6 cac yéu td cu thanh ning
sudt cao hon M103 chiit it & c4 hai diéu kién c6
tudi va khong 6 tudi. O ca hai gidng cac yéu to
céu thanh nang suit chiu anh huéng twong ddi
khac biét nhau va bién dong theo giai doan ma
cay thiéu nudc.

Thiéu nudc & thoi ky bat ddu ra hoa anh
huéng manh téi tong sd qua trén cdy nhung
khong dang ké dén khoi lugng hat véi thiéu
nudc & giai doan sau (Bang 5). Nguoc lai khéi
lugng hat giam rd rét khi cay bi han ¢ giai doan
ra hoa 1§ - lam qua (P < 0,05) va giai doan qua
may (P < 0,01) so v6i tudi nude day da, 1am cho

ning suit ca thé bi anh huong dang ké (P <
0,01).

Néu xét theo thoi ky gay han, khdi lugng hat
va ning suat ca thé déu giam khac nhau ¢ mirc
tin cdy (P < 0,05), dugc x€p theo thir tw Rs 10i
dén R,3 va Ry. O thoi ky qua mdy, ning suit ca
thé giam manh nhat t6i 61,6 % va 58,4 %, tuong
tmg ¢ giébng DT84 va M103. Tuong tu nhu
nhitng nghién ciru truéc ddy (Doorenbos va
Kassam, 1979; Constable va Hearn, 1980;
Fouroud va cdng su, 1993; Dogan va cong su,
2007; Tran Anh Tuan va cong sy, 2007), két qua
nang suat trong thi nghiém nay cho thiy dau
tuong man cam nhat ¢ giai doan lam hat (Rs). Su
giam nang sudt trong thi nghiém ndy cao hon
nhiu so v6i mot s6 nghién ctru khac trén didu
kién dong ruong (Karam va cong sy, 2005;
Dogan va cong su 2007).

Ca hai gibng DT84 va M103 twong d6i man
cam voi su thiéu nude.

Bang 5. Anh hwéng ciia han dén dén cac yéu to ciu thanh ning suét
va ning suat ca the cua 2 giong diu twong

Tbng sb qua /cay Khéi lwong 100 hat Nang suét ca thé Mirc suy
Thoi ky gay han Giéng (qua) ) (@) giam
Tusi Han Tusi Han Tusi Han (%)
o DT84 9,18 6,55 16,98 16,82 2,81 1,57 40,13
Bat dau ra hoa
M103 8,75 7,67 17,5 16,33 2,75* 1,80 34,55
DT84 9,20 6,06 16,90* 14,21 2,80** 1,41 49,64
Ra hoa r - lam qua
M103 8,80 7,93 17,00* 15,00 2,90** 1,50 48,28
. DT84 9,10 8,99 16,98** 10,97 2,92** 1,12 61,64
Lam hat - qua may
M103 8,96 8,25 17,16** 10,53 3,05** 1,27 58,36
Ghichu :  * Sai khdc gitta han va twdi nuéce ddjy di & murc y nghia P < 0,05
** Sai khac giira han va tudi nuoc day du o mirc y nghia P < 0,01
nhanh hon va anh huéng t6i ning suit nhe hon &
4. KET LUAN cac giai doan sau. Sy suy gidm ndng suat manh

Anh huong cia sy thiéu nude & ba thoi ky
trong giai doan sinh truong sinh thuc ¢ hai gidng
dau tuong DT84 va M103, tuy khong dang ké
dén thoi gian qua cac thoi ky nhung lam giam rd
rét cuong do quang hop, ham luong chlorophyll
téng so, tang sy thiéu hut nuéce béo hoa 14, lam
giam khdi luong hat va ning suat ca thé so voi
diéu kién tudi da nude. Néu han ¢ giai doan dau
cta thoi ky sinh thuc cdy c6 kha nang phuc hdi
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nhat khi thiéu nuéc & thoi ky 1am hat, theo thi ty
R5, R2_3 va R] .

Téng thé két qua cho thiy hai gibng dau tuong
thi nghiém DT84 va M103, khd man cam véi su
thiéu hut nudc & thoi ky sinh truong sinh thuc bat
dAu tir khi ra hoa t6i khi hat may. Gy han trong
chau vao thoi ky nay c6 thé danh gia va xac dinh
nhanh cac mau gidng trong ngudn gen c6 kha ning
chiu han phuc vu cho chuong trinh chon giéng.
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