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Abstract: In allusion to the complexity and importance of quantitative evaluation for soybean drought system sensitivity, rel-
ying on agricultural water comprehensive test station of Xinmaqiao to carry out special soybean potted drought stress tests with
anti canopy. Analysis of drought stress of soybean at different growth stages on dry matter accumulation of root and shoot and
root-shoot ratio. The sensitivity function of soybean drought system based on relative growth rate (RGR) was constructed by
crop growth analysis method. And then to achieve a quantitative assessment of the sensitivity of soybean drought system. The
results indicate that soybean seedlings under drought stress will be a relatively large growth rate of the reduction. But with the
increase of drought stress, the inhibition of soybean growth and dry matter accumulation was not obvious. And drought stress
can stimulate itself to adapt to the mechanism of drought stress beneficial to the late growth and development. Appropriate con-
trol of water supply at seedling stage to ensure that all seedlings. Soybean drought system is more sensitive in branching peri-
od. But the growth period of mild drought stress on soybean growth effect is not obvious. It is necessary to ensure that the wa-
ter supply during branching period is higher than the mild drought stress, then the soil moisture can content more than 55% of
field capacity moisture content to protect soybeans thrive. Soybean flowering-poding period requires the most in water and nu-
trient, the drought system sensitivity of this growth period is also relatively large, especially when serious drought stress system
sensitivity is the largest. It is necessary to fully guarantee the water supply during flowering-poding period that the soil moisture
content more than 75% field capacity moisture content. Because the vegetative growth and the accumulation of dry matter are
almost stagnant in soybean mature period, the drought system sensitivity is minimal that base on the relative growth rate of total
dry matter. But soybean mature period is the critical period of soybean yield formation, it is necessary to fully guarantee the
water supply during soybean mature period that the soil moisture content more than 75% of field capacity moisture content.
Keywords: Drought system sensitivity; Growth analysis method ; Relative growth rate; Degree of drought stress; Soybean
drought test
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Table 1

Soybean pot design scheme of drought-stress test

A AW A KRR T R

Control limit of soil moisture content at different growth stages

L i Ikl TR Bk LA WA ik
Treatment . . . . . . Remark
Seedling stage Branch period Flowering-poding Mature period Repetition
/% /% period/ % /% number

A-1 55 75 75 75 10 HYREZ kA
A2 35 75 75 75 10 T 2 5

B-1 75 55 75 75 10 SRR B A7 S A
B2 75 35 75 75 10 OMRH R A R i
C-1 75 75 55 75 10 WIEW R 7 B ihaa
c2 75 75 35 75 10 ARSIV B & SR it
D-1 75 75 75 55 5 BRI E 52 2 E
D2 75 75 75 35 5 BRI T RE 32 S a
CK 75 75 75 75 20 xR, 2 FTICK 2 g

e LSRRy ek o AR K SR B 0

Control limit of soil moisture content at different growth stages is the percentage of water holding capacity in the field.
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Fig. 1 Drought stress of soybean at different growth stages on dry matter accumulation of root and shoot and root-shoot ratio

H 1 (a) AT, K IAR () T4 B K
T IRE RFZ S B A3 KRN, Y ST
JEHE A X R B R A7 B B A2 SR AL EE Ay R
6.97,4.37,3.95 g, n] WL, K51 0152 5 a2 0 il
TH R BGK JBE R R 7 R A A o R
8T 37.3% F143. 2% (HKEZ 2o 725 () A b A
B, IeAh, K0 AR el Bl A2 52 3 B8 A 254 o
] 8 1K, S S AR 5 L X R A B 7 5L R B A%
ELAFRAR 5K 0. 226 0. 328 0. 336, 1] W, K 5 1
Z R WhaE 2 T EOR TP ot 18 4 ol 6 L ek T 4 o 3
KRR, kKRG MZEWiaE, Sk A S
T IV 2 S AL, AR B R R K B E AR AR K
KB MFFARFE KA TR AR .

M 1(b) AT 5, R E R i) T4 A=
KB 52 5 e B 1 /N B 35 A8 Ak, SF- 34 8 T )
B X R AR R S BLORN ER B A2 SR AL B4y
61.71,51.34,14.26 g, B A B 57 530 b PR
X HEFEAR T 16. 8% F1 76. 9% , 1] U, , K . 43 A% A 4%
JiE 52 L o T o R B )N, (R 7 TR R A7
Wi TSR EEEMS T YRR R
WD R, R G R A AR 5 EU B 37 52 W 38 5 ) 34
TNRE R, S MR 5ef b o) B8 50 P a7 SR o P 7

RN A 0. 178 0. 204 0. 229 , 32 0 K 5 434 1
Z R85 2L, e BE K — Al AL, B
KK 25 B AR Y A2 K & B IR FE K 8 B ek 1)
K

HE 1 () RPN, KRG ACTEWITEE 32 B hia T
HIR Cif) TR KA, P2 8 T i K
TR R 7 BN R A2 AR BE 4y 5 Oy 37,63,
27.29, -6.53 g, A L, K G AL W T4 SRR B A2
SR 35 A SRR, 7 T 2 e R B oK P
FEEMMA S, TR HMES, L, KE
16 IR 6 H Bt 2 5 B B o 15 R AR Ak i 3
YRR 5 X A8 | 4% B A7 5ROR R A2 5RAL B 4y )k
0.130.0. 137.0. 225, ] WL, Kk 548 3 40 75 12 i % 52
Jolr3E T MRS (A A T 3 38R 5 0 BR AR R — B, T 7
R0 T AR AN G 4 B 88 AN TR AR 25
g AR B 2 4 R I R AR SR R

A 1 (d) AT, KSR 7 37 i
R (TiE) T4 ST 357 s AN [) o B 1 B 3 K 42, P8
ST G R X IR R R 7 R A2 A B Ay
Wy 17. 68, —19.86, —46.33 g, Af WL, K o 65 k7 A%,
PITE R 52 52 a0 72 B T ¥ BUR () T4 %
Ry AR 2 A oK



11 S 1t B A < 5 AR A KR 1 R L R R S U M s e PPA 5T 97
AL, 28 ZICWOR MM E el MARGEL it BRI R RE A 25 4, ELARFIE i T 400 ot 25 4

(R, R OGRS 52 52 38 J5 AR e L 5 6
HESEALR R — 2, X BB 52 B A2 52 e M o R a7 5
Jiirie Ab BR B SF AR 5 HE 43 ) SR 0,105, 0. 106
0. 106, 3% B K &2 sl 2 0 57 S 00 AR R et i 14

AR B —H, A A L E 50 IR AR P — 3
3.2 THIRMRREZBEFEEXIMSH

BT YR AR R, GEit 0 R &L+ i
R B S R P RO ER, A 2 Bk

100
a0 ' d
= 80 P
2 y=0.7322x-21.817 0 %6° o P8
g R*=0.8524 o 0o ©
g o © &”o 0" %% o
g 60 o o
2 Q b
o %
g ) &b‘ogo o
2 40 D
ﬂl]iﬂ ”
i0020F °© .5, ©°
I o 2% o
o_ o O
® 0 S dgo . . \ )
20 40 60 80 100 120 140 160

KETYRIE LR Total matter accumulation of soybean /g

B2 ARZEMETAETHRMRRLESTENHEIXRE

Fig.2 Correlation between the total dry matter accumulation

and yield of soybean under

HT L 2 A, PR AR OR 5252 B aE 1 e 20
ARAYAE At BEREAR 2T W R RS £ s,
TP B R S B B A OO, DE R
R*A0. 852 4,3 5 4 AR 6 b am At e it Rl
T 4 P18 e 7 KR 7 5 T ) B AR R R A G
HoEssie—3%. v, RKETYRMELES ™ &
B W EARDCHE , 8 i B 58 K T i B 4K e
HEA AR 78 A LR B W R AR R AE S B

I AR B
3.3 ETHNERENAEZEME TEBTHE
I

i (12) 20535 1 s Ak B2 bl 2R

different drought stress

AN E T Y BAIR A K3, 455 R G AR
B0 A 7 201 N A ()00 2 6T ) o AR AN [ 32 R
FELRE RE T AR T ) B R AR R 1 R, LB R
NIRRT R AR A A X 52 B A R
BRI o oA 55 5T 0 B AR R 38 R R R, 20 (6)
SRIBCH I A2 52 ki A5 3 N B9 H 2452 50 &,
SERIR T A F BN AR K R AT Y
H32 BAa Be . $igitl, v e o i R AR 2AE
WAF RS 2 B R R A 0GR, Bk &l 3
B o

m i Seedling stage

L';\ 020 © 431 # Branching period

. [ ] A JESEFlowering poding period
"0 H X Gkl B Mature period
TS R S - y=-0.017In(x)+0.1017

3 S~ g R=08415

- el s_" u

< 010} - - T

E3

& & ® y=—0.0131n(x)+0.0374

g 1 ~~- %% Reo06771

2 005 am 00000 TS ~~eea__.__

= o S AA L 0.015In(x)-0.01246°%,
¥ S~~_ A R=06219

Moo [ ®a 0 T~ =a

ﬁ O.OOOE&\‘& - o - o5 * 06~ o7
-P|7<; 8 . W . .
o y=-0.0081n(x)-0.0224 A A

—0.05L R?=0.8819

H¥)52 238 F Daily drought stress

B3 XEARREEHZEMENETYHREINEKE RGR HZMN
Fig. 3 Drought stress at different growth stages of soybean effects

on relative growth rate (RGR) of total dry matter



98

K T R

1

H L3 AT, (1) K54 AMEFE ST 5
FHXTAE K RGR 5 H ¥52 536 B2 ¥ BHoA W] By
TR, Je i 28 R® #7°M0.621 9 ~0.881 9, % A
ASCEEIN W A E W N H Y32 530 B B 44 e
A H WIS 5K o i S5 A Y 32 R A R B
(2)FEAHIR] H ¥ 32 5038 BE T, S 4 A 3G
2 RGR {1 > 0k > 1630 > sk iUl |, ix &
BT REECA K R F O B s T
/N, PEE ] RCR 5ok RE B R R TE 37
He K ) R A A K B BT A JEZE T B A0,
TY R B R KT, 2B RGR KK,
POR T R DA R B F AR KA B A KT
PR ARt R, {2 RGR L AM KL 01 /)N 5
KB A T AR K AT 1k, AR TR AR K &
UL A RRR A BLE R KR ks R, &
FEOh A RGR Fe/h, (3) K E 32 5 ke

x2 ETHEMERZHK

Table 2 Drought system sensitivity function

RGR Y525 IUA KR B2 (AT, it 52 52 Filp 36 B iy 38
K RGR BRI B AN i 5 KOG RO TR 3% 52 5 b
N RGR BRI BB A 5 9¢ 3500 PR3 B 1 1
K RGR I FEAK; KA HIEZ 28 T RGR
i s th BN [R) R B ) IR AT, DG JHE A o 3 32 e i
AR G KT SR AN A 2 B8 T &
LI K4 B RGR FRAR IR A K,
3. ETHNEKRENAERERZSEHBIEEL
SRECR 1 s b B E A REACAH 1 32 S e A
I B H 252 S0 B R 4 AR X A K R
i, XN R A B 152 50 A REAS 24 5 i A7
Logistic f1£k (S BRIk ) #16 , sR UK G 5 T A% A=
KR UK RGBS R B (LR ZE R L3R 2 KA
4) PN R HR K R G U E A A E
WA

EERAGHRIERL

of soybean based on relative growth rate

- Logistic 15144 Fitting parameters of Logistic e 2 G U R
Growth Period a b . YERK R Drought system sensitivity
Coefficient of determination R* function
9] Seedling stage 0. 0585 119.51 31.19 0.789 ¥ =0.0585/(1 +119.51 x e 7>" 1)
B Branching period 0082 195.06 20.23 0.954 ¥ =0.0432/(1 +195.06 x ¢ ~23")
FE3%H Flowering-poding period 0. 0747 57.53 14.70 0.910 y =0.0747/(1 +57.53 x e = ™)
GORLIN ] Mature period 0. 0260 83.80 21.58 0.949 y=0.0260/(1 +83.80 x e ~*"-%)

n FiH#iSeedling stage
x fEJeH Flowering poding period
— - W ST £k Seedling S—curve

o
(=3
)

[ ——1EIESEY 4L Flowering poding S—curve

o 4Bi#iBranching period

A GO W Mature period
SrA3HSHY 1 28 Branching S—curve
SRS EY 4 Mature S—curve

<
= x
g . x
& o
E L
ll\dg o.o6r o == X+ o— — .'..:.._.. ....... =
S
pol=S
L Y A
== S e S
S £ oo
H- g AR
g ’
<3
E .
2 .
= 0.00 i . . . . 1 1 )
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
H¥152 2338 & Daily drought stress
B4 EFHENEKERNAREERAFHEAERY

Fig. 4 Drought system sensitivity function of soybean based on relative growth rate
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