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Effect of Drought Stress on Chlorophyll Content and Root Activity of
Spring Soybean
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Abstract: In order to research the effect of drought stress on soybean physiological property, chlorophyll content,root activity
and root relative water content of three spring soybean varieties with different drought resistance were determined under drought
stress. The results showed that chlorophyll content and root relative water content decreased significantly with the increase of
drought stress, the root activity was seedling > flowering > pod-setting > seed-filling, the root relative water content was seed-
filling > pod-setting > flowering > seedling. The chlorophyll content in seedling and root activity in seedling, flowering, pod-
setting were Heinong 57 > Gailiang 168 > Suinong 26 under drought stress. The root relative water content was Heinong 57 >
Gailiang 168 > Suinong 26 under moderate drought stress. Under field moisture capacity of 30% -75% ,root relative water con-
tent significant positively correlated with chlorophyll content,while significant negatively correlated with root activity.

Key words: Water stress; Spring soybean ; Chlorophyll ; Root activity; Root relative water content

TR IR I R IR E R 0 X
AR 7 v A PR TR 7 R M ) ) A A
KA &, S AAE Y= 2 0 2 2 4R A P BRI
F L BIRTT A R A [ 5 R R A 1 X
Z—  BHERMIRE A 70% Zidq Ak 1 2%
TR AR, I BOK SRR I A A A 4 PR
(Al K AR, P T R VLR A

IR 0I5 30 A SRR PR R T b 2R
BERIARMARAE R SR M2 T 5
N e ) S ER TR WA= R (E
YT A T WA SRR R A B PR, B 3

1 #R57E=%

11 gk art

111 s RS SR B 57 R
168 FlZZA 26, f AR A A b K 2 K 0 A 355 A8 BRI 5
P, 7E ZF SR H PEG-6000 1 3% 38 #E 17 BT 5
PR, PURRE IR O BAR 57 (i) > R 168
(1) >4 26(59) o

1.1.2 XA EALE N, Jo/K LEE, Na,S,0,, &
A =R PU R MW (TTC, 1% f10.4 %), Z.TR Z,

ANPUTEA R A9 R EL Al Ji i s, IS A
R B 53 Xof i 4 3R 5 B R R TR
PRI LE 22 57 SHUSE N TR R

W #5 H #3:2011-05-05

fig AR (1 mol - L™") MR ZE Pk (1/15 mol « L7,
pH 7.0) , f1 54b
H A By UV-2550 2 50 ] UL 43 0t Ol B it

EEUR : BRITAFHLBOH H (GA09B103,GA09B104 ) ; bRl R 2= W+ 3 k4
FE—EHE R T (1978-) , 5 A BYBRBESE 01 BFSE 5 M oy R4 A, E-mail ; dongshoukun@ yahoo. com. cn,,



950 K & B 2 6 1

METTLERJy 43 Z— K-, |- —1H LHS-150SC fH
%i, I 1 — {5 DHG-9240A T ¥ 4f , Eppendorf %
L EL
1.2 &gt

RIS AE AR AR K 2 S0 5 ) BE b AT, Ak
PEHIE AR 26 em 5 33 om ¥ AR, B A3 T+
10 kg, FEHOFFRLANE /N — 35 o H A - 32
TTHERD BEAOR T 3 R, B AR AR 72 2. SR
FRECIE P K 4, 38 3 AN AR, (1) 3& B K 2
(CK), + 8¢ &K itk H B R K 1 70% ~75% 5
(2) hEE B haa, RS K S Oy H R K &2 1
50% ~55% ;(3) T RE+ S , 45 &K &k R
FrK &R 30% ~35%

3T AR 2T sonn I E AT T 5
JBiiA IR AL B ARIE S DR 4 d HURE  HURE IR R]
77 8:00 ~9: 00, FpAb FEBEHUA: K — 31K 3 #k.
FEAR B F IR A BCT , A B A AR A
S MR R R TS RN T 24K 5, A
FAR R AN BT AR AR ER A 2 em, A A, 7 [l
S EE T - 80°C 44 R HE
1.3 WEmMBE5A*
1.3.1 vt 4salz fmkeEz™ ot
BYTIBTAN (1 ~2 mm) ,FRO. 1 g 2247, A ZI
A, NN BRSO 10 mL, % E T & iR
WAk 24 h J5HL 3 mL 7EJ% K 663 F1645 nm | L4,
DZE 3 AR 4 2 & 2 5O L (OD) fHAY K
A(MGE S =8.02 x 0D, +20.2 x 0Dg;5) it
B SRE SR,
1.3.2 M EFEHNE R PUEMEE (TTC %) I
BV FREURISKER 0.5 g, A 10 mL R ef i
A 0. 4% TTC % W FNBE 2 2% vh W10 55 1 1R 5 W)
10 mL, fELAR 78 430 1= I AE VS W N, 76 37°C T B {1
1~3h, )5 MA 1 mol- L™ iR 2 mL, 2% 1| [ .
PR W TR G5 LR 4B 3 ~4 mL Fil/b i
AU Y — R AE AR N R, DL AR I
(TTF) . WHHE WA ARSI A& O O BRIE
FRIEVEVS 3 K, IJE IR R 2 i 10 mL, H
BT 485 nm LA E 3 R, DA
FR S0 AE 2 LI WO RE , At 2, B AT R i
TTC ik Ji 5, R4 AR R S = TTC 16 J5
(pg)/MRE (g) /B (h) IR RIE T,
1.3.3 MHRzMsrskEaz RHAMTE
e,

2 HER5HH

2.1 FEPEMNAEHEHEZERENZIT

F% 1 Al Bl T 5 e R B i i, -
RO EE NG EE T R T R
b4 AU AP a SR E AR R I A
— SR, RIS K A3 45 > BT R e > EE
TR, H2s R B A 8 K (P <0.05), i
BRI R A 57 nf it R R S &
FERT AR 26, R 168 5 A 57 g4 26 Z [H]
25N TR ET I A A SR 3 A AT
WEZS . TETERAT, E PR R
PRS2 & 0 25 T 99 0 S Fh (BB 57 > R
168 > 24 26) , et R AR E . EE T 5
R FE AR 57 Mgk K 168 I 3% = T 244K 26,
FBAR ST R 168 Z [0 JC ik 2% 22 7 s FE AL R R
57 BER T 26, M B 168 5B A4 57 Faqk 26
Z IR 25 5N 0 AR 25 S AN EOR I 3 A it Aol -
ROmERHARE . PUEMES SRR 26 7E
A5 B0 SR Fpih i B P 2R R A R e K, e
TEE LK a T, 51& Bk A8 L, W JF e
191 .55 52 0 AN ORI BRI 43 13k 77, 5% (81, 3%
68.6% Fl1 81.7% ; hr Mo 1y BB A 57 7E AR+ 5
FolRE T 2% B AR AR A X R R R 2 2
2.2 FEEWNKERZRE NN

&2 ATLE 4 MEFER TR ARG
RINE > TR > 8530 > SO, A [F] K 5
MR REE TR R B s AR R TS
JTR TR PR RS 57T, RGN
TEW AT AR 3 A /K o046 B T AR R0 1 ¥
225 5 5 A 445 I T Bt K 43 I 26 0 T S 2 BRI
TESCRL ] BE 38 MR R TS ) B 2 R TS EOK 4
FRIVER BE N30, AT B K A R R R A 2 R I 2
5o PrEPETAER A R 168, 7E IS BK o
FAFT ARG S W KT b B A e, fE T e
W R FE MGG, 7 S0k 3 ANk 2 TC e
28 S  TEAE WS K o B KT b EEfkE , rh
|87 SERTE /N R N2 ) S S N S LT e ¢
] T A2 S ), AR FR G 138 B ST B
R T B 30 RN B R T S8 AR SO W,
b7 SR S L (RN I 1o Rl el S E S s 8
a7 SEINTTRSNE 7 SR N7 B 1= Dl T W T e =8
LA AT, TR HE X R SR R 16 S - AR KB
W, HL5 b b BB AR 57 TE 45 A4 & WA [R] - S i aa
T8 R PR AS o



6 4] HNF IR T R X AR R SR R RS I 5 951

F1 AERNPTEHEXHEESENZIT
Table I Changes of chlorophyll content at

different stages under drought stress(mg-g~')

IK3A6 B Moisture gradient

i1 R . .
EEKSE T RENE EET R
Period Varieties  Appropriate Moderate Severe
water drought-stress  drought-stress
T M 57 3.73a 2.64b 1.07d
Seedling
MR 168 3.40a 2.36¢ 0.96d
R 26 3.33a 1.07d 0.75e
FAE) M 57 3.51a 2.25¢ 0.93d
Flowering
MR 168 3.43ab 2.25¢ 0.71de
R 26 3.26b 2.21c¢ 0.61e
234 Mg 57 3.66a 2.57b 1.25¢
Pod setting
MR 168 3.55a 2.45b 1.23¢
274 26 3.50a 2.34b 1.10c¢
ORI A 5T 3.08a 2.19b 0.75¢
Seed filling
MK 168 3.02a 2.30b 0.62¢
274 26 3.06a 2.49b 0.56¢

T8 Tukey M5 (o =0.05) , 7] i 19] LUAR ] 2 B (B 22 52 A8 2
F, TR,
Values followed by the same letter are not significantly at 0.05 probability

level in the same period according to Tukey test,the same as below.
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Table 2 Changes of root activity at different
stages under drought stress(pg-g ' +h™"')

JK S35 Moisture gradient

=]
R AR merkoy g PRERG BT RN
Period Varieties Appropriate Moderate Severe
water drought-stress  drought-stress
T g 57 416.29a 425.65a 406. 76a
Seedling
W 168 447.56a 369.506b 353.99b
AR 26 432.63a 327.03¢ 255.43d
FFAEW MA4e 57 353.58abc 348.26bc 324.20c
Flowering
R 168 370.09ab 348.81be 318.96¢
AR 26 393.40a 338.37hbe 317.85¢
Gl MBARST 258.94a 181.07¢ 121.39de
Pod setting .
R 168 218.29b 188.81c 135.15d
AR 26 258.18a 196. 68hbe 95.55e
R MBAST 127.61be 173.77a 114.26¢
Seed filli
O wp16s 131.93be  145.11b 136.41b
2742 26 85.06d 127. 14be 114.01c¢

2.3 FEPEXMAERRBENSKENRM
H13 3 AT DL, B30I R AR AR AR N & K SRR,

BIFAEIITT i, 76 45 &) SR Y] Ik B 6 KR

B 5 Pp0 FEE B9, 2% A 1 IR 2R A0 A X

FORRBEEAR S EEARD AT TEW Y IT
FESIFNES ] R B SRR R 168 BERT
AL ST MBeAL 26, M RAR ST AR 26 Z 8] BEAT
WE S TESORIY], Gk 26 W F T RA 57 ik
K168, 7Er B+ N, 75 i T B A soks
IR AR AR S ACRIRA 57 > R 168 > 42k 26, %2
Sk B 5 3 K AR 4 I AR R R X R IR A
57T BFRT R 168 FIZZk 26, 76 dJE T FHia
A I IR R AR X S K AR R B B 5T > SR
168 > 4% 26 , B Il ol 8] 22 5738 B b 20K, 0kE
WRAC 5T 1 3 v TR A Bl L I bl ) 22
FARE.
x3 FERETEMHERFEX S KRR

Table 3 Changes of the relative moisture content in root

at different stages under drought stress( % )

JKAHEE Moisture gradient

o
R AR mekoy s PR T TR
Period Varieties Appropriate Moderate Severe

water drought-stress  drought-stress
T A 57 17.43a 15. 14¢ 12.11de
Seedli
COME T mrpoaes 15.93b 12.78d 6.41f
274 26 17.05a 11.73e 5.45g
Fr 48 e 57 38.45a 31.45b 15.30e
Flowering
M 168 32.28b 27.51¢ 15.24e
74 26 35.43a 19.55d 12.84e
252 M 57 63.21a 42.82b 24.67d
Pod setting
R 168 44.39b 30.08¢ 25.02d
224 26 58.31a 30.77¢ 24.87d
SRy M 57 62.58a 51.41b 39.72d
Seed filling
K 168 63.36a 45.36¢ 31.03e
274 26 54.03b 39.17d 29.08e
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Fig.1 Correlation analysis between root vigor, root relative water content and chlorophyll content
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