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FRIkE5Z B AT 4|t /T 2B R E IR

A wEK EYH A H#' E @' OREM' FEg' AAMK

(BT A AR 2 B 5 T8 2K 72 B, 161006, FRIEILFFFIRIK; 2 ZRABAOIR AR ZEEE, 150030, SBAEVTIG/RIE;
3 RRE RPN A IR A, 266109, 1HART 8D

W E NIRRT TREG (DPC) MFFMie T RELHGEMER, AKILHHER 44 (HN44) ARIEHA,
wH & o 48 B ik B DPC (0. 100, 300. 500. 700 mg/L) , F 15% PEG-6000 &t F FMhia, % %9, 5F%
it &b 32 (S0) Aatk, *f7 DPC & #4R & T F F M8 T K &t K F A2 A4 LEE (SOD) . iT A48 (POD).
T AN AEE (CAT) AR A mis (APX) &M, #5 T4 KE (RWC) . AR, TEMAE,
A %% JAA) . FE % (GA) . 2K % (ZA) 55/ PSIALFE & T E (F/Fn) « PSIIH A HALFEZE (FUF).
AW FE#xE (ETR) RIEXANMFHERZH4 (NPQ) , M =& (MDA) #hi%E (ABA) A2 F Tk,
ABA 4¥ [ DPC iR & #9384 2 uT6 B FHe4 %, TAA & S700 &3, GA #= ZA /£ S500 &R AR &. £ 5
9 X, 5 S0 434k, S300 & 3L SOD.POD.CAT #= APX #F M AR E T 14.47%.67.60%. 111.03%F 83.35%.
Fy/Fun Fy/Fo#2 ETR 372 S300 &3 FTX 2| K14, 5 S0 &32Aatk, 55 LA T 8.30%. 19.70%%= 32.30%. NPQ
FE S300 &2 TFAE R AMA, 5 SO KA TIET 20.80%. & FiKZ A9 DPC 7 VA T 42 3 bk AT B ALEE &1 |
REBERATHRAE., WHBERANL, WA REAEFLESF T XEBTIMNETKELEKKBTOH R,
X$EiA] K& DPC; FTEMiE; NRKE: RANLE

KRG e HEPHEHEY), MY EER
FERPFE 2 —W, jEgk, REFRREFHK, K
TS W8S ARKEIRFNS, CEEZN [
KGfar mrs, SSRGS 24 G n. T8
XHERI =B O &5 17 2 k. KSR
THRIR B, B0 B4 e AE B A AR AR
B S AL RGAET BE T AME 2% HAE
B PUEALER JZOLAE S =R, e
SENBE R AL BWEBERH PEG-6000 14
T2 Pa g rE R, TR s oK SR
Ky REFFFEE DK Wang SEWEFL R I,
TR EY AR &, BRI AR
R, BPTEMRE RS . TR S S EEYH 2%
ROOCSHOR A, WIMEWIDC RS, &R
GBI AL, [ AN I SRR 5 R
MRS ERED CEMETE. &SP
KUY, TRAEmMEN SRS, METR
FEBE G AN (B e, 5 e R BER U T
fEi#IE AR (ETR) 1 PSIDGALZE & FRCE (Fu/Fm)
AR R NERE . 5 SRRSERRE, SERHS

Hh DX T8 A7 A H T TR E, TR E R
DX IO A 7= R AT RSk JLe8), [RtL, $2m KT
P HA T

HAEC TH R AR 2, B IS R,
24-REBZRZNEE (BR) S5f%tEfs (DA-6) EFLHE
R pe B AR M K E AW PR RE T, B AR
H, R EKRE, ARTREERE.
WA, 75 F e T AN AR 2 R AT DU =T
INILES — B EH K (AsA-GSH) 7EFRRIRCR,
RKEEBEIEYE, T R RHEAR I . KR8
SRR TR B, Wil KA IR B R4 v T A
1Ll (SOD) . S ALYIEE (POD) H1HEAEIE
TR AR, H T (MDA) AR, W
BT R iha KGR s . Fi, fHEYA
R 7 75 e e e ) AR K R B v R — R T AT
Ji e

RS (DPC) J& BRI Y A KI5,
TEVFTRE ) A KR B J7 TSGR F U2, AT LA i
ErbpEK, WG, RERIRRIE AR, I
VEFHMLEE 2 PR R B R IR, R ELYH AR I 7
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31, MIMARRLATIE], BRACRm 3, 43U 57 K
B, TS e i DPC o] LR E R TR E A .
ZEFF MR RTR RPN B, R R PR,
MEGEE bE R P o B 2 ia ARSI ST B, DPC A B
WA A KA PTFEE B2 AT 1E ], SOD Alid 4
WA (CAT) WEWETFaE, BVERE (ABA) .« R
TR AN AT PR & R — DA, Mok A L i
oF ¢ LR P £ 5, R B ARG B R MDA
BEK. TEE00L I, DPC AFE AT RS T 24
PR R G EE, I EMRRA R, drmigm
Fe 8. DPC fEMRAEAITEE RN Tz 0718, e K
G e e R . ik, AR 5T DPC
AR K G PR B IS . AR A e A
R e YRR IAE I LER, K G it sk s
FRBEBRS R

1 RS

1.1 RIasHY

R KT AR EAR 44 (HN44) , HEILK
b K2R 2GRt . DPC (4 >99%) Hiyf b
JRERAEDMEAREG R A F 14t TR 5
BHE 2 W (PEG-6000) 3% B hil s 78 52 A
FRAA .
1.2 R 75E

I T 2022-2023 FE7E B RILA R 5%
FUE IRy BRI Fe s (123°41'E, 47°15' ND B[
MWW EEAT, REDEZRTT, EHEE 30 cm.,
FLAE 28 em BIIERME, TEMEEET 6 N EAE 0.5 cm
NFLIFRR EZPI, ORI . KN —3. TEIR
HERE M HER, BEIRE 4 PR 3G RXE
B 5E A T AT R H Ik BE 1 0K, &I 500 mL;
AR E T 5 B HEE 1 IR Hoagland & 77,
£EK 500 mL.

¥ DPC T 10 L Z&M/K RS s, 2T
B2 EEL I BB 55 g8, 7E 7 I V3 ¥ DPC %
T S e RN A R AR I T b, PSS Rk e
L LW, 3d a5 ihE, /75 15% PEG-
6000 I8 FRMEAT T R e b2, W53t 6 4
AR, RN CK CIEH K A: 2648, B H Bk 1 Ik
Hoagland E7#90) « SO CFFMpa b, & HEek
1 & 15% PEG-6000 ] Hoagland &£ + S100

(T2 4 #+100 mg/L DPC) + S300 (T2

I AL FE+300 mg/L DPC) « S500 (5 s kb FE+
500 mg/L DPC) #1 8700 (5 i b#E+700 mg/L
DPC) : #AMAE TR G 3. 6. 9 M
12 d BUpfE, BN ERAR R 6 7, JREL 4 K.
1.3 MEMBSHE
13.1 AN FEAIEIETAEZE KA
TF-RREVEIN E i AR K (RWCD |, SRR
R B Z 50 E MDA & &, % H NBT :5E
SOD &P, RHAEAIAE N 2 POD i&tE, KH
b 750 58 CAT FIPUIA iR i S AL s CAPXO)
TETE.
132 Z&RADHRESE KRB =EEN
SE MR & i, R BRI 5 A R A
133 ARHKF RSO O5 LR E /R
FE (GA) « AKE JAA) . Il E (ZA)
I ABA & & . 5 A0 ok A% v 35 B Waters
ACQUITY Arc 4=,
134 wHEgEERASS KHAZDREDNE b
R ERH A R A A, A5 MultispeQV2.0)
YRGB iE s 12 K582 It #AT 0 & fabr
e, 78 EABHG TS R BN, T 32 ik,
FEER 3 e R e KRGS AR
M6 k. WEdE R 30 min J5BEATIE, E bR
A4 PSINETE AL FROR (FW/Fy) « AR K
A (NPQ) . Fu/Fu#lETR.
1.4 HIELE

H Excel 2010 34T H4fs kb3, A SPSS 21.0
TR R Z 0T MR EMERLK, H OriginPro
2018 1EH.

2 HFER59H
2.1 DPC WMFEMETAEM IS HEEEMER
A

2.1.1 *FSOD & Hey%eh WME1AH, BEET
R ERE I, AT SOD if P B 4k 2 T
mAR BT . BREVRERT A 3 d Ak, 5 SO AHEL,
S100. S300. S500 A1 S700 ) SOD JiF P & 3& 1 1,
5 9 RIF, S300 4P F7 i) SOD 1 =, B SO
P T 14.47%, B =T CK AT SO AL¥E . 15 B DPC
ALFETT LA SR SOD i1, AT 28 AR T S s X oK
S A AR

2.1.2 * POD #FWay%eh WNE 2 fin, T2
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#1 FTEMET DPC MAERF SOD JEMEHIFNT
Table 1 Effects of DPC on SOD activity in soybean leaves under drought stress Ulg
Kb HURERS B Sampling time
Treatment 3d 6d 9d 12d

CK 1.29+0.02b 1.32+0.01d 1.34+0.04d 1.42+0.04¢

SO 1.27+0.04b 1.39+0.01c 1.52+0.08¢c 1.51£0.03d
S100 1.33+0.04ab 1.46+0.02b 1.69+0.02a 1.84+0.06b
S300 1.38+0.01a 1.54+0.01a 1.74+0.06a 1.96+0.04a
S500 1.35+0.03ab 1.48+0.03ab 1.72+0.03a 1.95+0.04a
S700 1.324+0.02ab 1.45+0.02b 1.60+0.02b 1.71+0.03¢

[F)FIA 6] - R AL B AL B 5% 8% Z K, R
Different letters in the same column indicate 5% significant differences among treatments, the same below.
855 6~9 RIFf, 5 CK AFAHLL, SO0 4bF ) POD
PRI ETE, N T 12.25%A01 13.50%. £
9 KItf, % DPC KGN, POD iFfEE % b

%2 FEHET DPC X KEMtH POD jE MR

13.40%.

THE FRER#Y, 5 S0 4FEAHEL, S100~S700 4b
SR EE S T 31.20% 67.60% . 58.90% Fl

Table 2  Effects of DPC on POD activity in soybean leaves under drought stress Ulg
st HURERS B Sampling time
Treatment 3d 6d 9d 12d

CK 428.37+16.91¢ 491.66+36.91c¢ 767.64+24.23¢ 511.62+21.29d

SO 362.70+39.17d 551.91+13.99¢ 871.27+19.81d 496.76+24.57d
S100 605.87+12.42bc 744.84+58.33b 1143.24+38.37b 696.95+19.56b
S300 666.86+15.43a 994.67+99.07a 1460.22+57.36a 827.06+3.66a
S500 656.79+76.33b 795.72+£32.57b 1384.09+36.77a 754.03+36.46ab
S700 567.71+29.60bc 634.97+13.76bc 988.26+61.22¢ 575.17+27.76¢

2.1.3 * CAT FH &% 1K 3 Pix, DPC AL AEFRAE 3~9 d R, 5 SO ALFEAHEL, 73 nliR

FARE T T RA T KEMH A CAT 3, S300
#=3 FEET DPC X AEMH CAT ;EMHAIET

Table 3  Effects of DPC on CAT activity in soybean leaves under drought stress

=T 206.34%- 80.18%A11 111.03%, #=Rikz|EE

Ulg

JosLd IURERT A Sampling time
Treatment 3d 6d 9d 12d

CK 78.57+7.07d 139.28+10.59¢ 226.64+27.50¢ 262.46+18.13a

S0 46.35£0.60c 191.0116.27bc 307.66+12.93bc 246.45:16.17ab
5100 107.53+8.19b 289.92+15.82a 373.58+29.17b 176.21+6.14cd
5300 141.99:4.06a 344.17+24.46a 649.25+17.95a 244.1720.41ab
$500 138.710.93a 294.139.42a 590.19+43.67a 209.54+8.99bc
5700 86.34+5.76¢ 219.80+27.97b 353.98+22.00b 150.27+10.63d

K. B DPC W] L EE 4 Hb i A Ok AR ®4 TFTEMET DPC SAEM A APX FEMERIFNE

CAT 31, M RLX SR FEAS R

Table 4 Effects of DPC on APX activity in

soybean leaves under drought stress Ulg
2.1.4 3 APX &M 6% A }‘}\% 40 TU\%& + Jb3e BURERS B Sampling time
FhiadES APX i RIE5E, 3 6~9 K TR Treatment 34 6d 9d 12d
ﬁ iﬁ j( 5 CK /AL, SO0 4b 7 43 AN %IJ %\Eé % T CK 5.16+0.18b  5.59+0.30c  5.70£0.23d  6.04+0.44b
SO 4.00£0.20c  6.27+0.32¢  7.81£0.25¢  4.58+0.33c
12. 16%$D 37.02%; WE:F:FHJJ ):EH (12d) ‘FISEF S100 5.34+0.26b 8.23+£0.17b  8.99+0.16c  7.36+0.12a
R FEARXT R, BEAR T 24.17%. AR DPC 4t S300 677033 10.33+0.75a 14.3240.84a  7.65+0.20a
) APX W MESIA AR, Hf APX 3 S500  5.80+0.45b 8.77+0.32b 12.65:0.24b  7.62+0.12a
S700 5.28+0.23b 6.83£0.36c  8.69+0.15¢  6.75+0.39ab

FEREASBUREIS I S300 AbFE N I8 BIE(E, 5 SO
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AEERARLE, AR E T 69.25% 64.75%. 83.35%
M 67.03%, 7573k W E K. Ui B#E DPC R
i T R E R EL T AR APX i
22 DPCMFEMETKEMRKSEENEN
3 5 nl%n, BEE TR Pbanta ek, &k
PR G A& K B ik ss, 5 CK AL,
SO AbBEE R R4 F 1) RWC B E K, EAR
HURERE 2> 5 R R 6.14% . 12.62% - 24.62% Al
25.28%. 5 SO Ab#FHLL, Wi DPC &1 1K
SHE R B RWC. Horr, fE[R —BUREI 3 2% 1
T, 44 DPCIKFE N KEM ) RWC ¥R A
S100>S500>S300>S700. 1 SO ALHAHEL, 7EA
[F BRI 1 S300 4bEE 4351 EF 1.43% . 2.14%.
10.20%F1 13.93%. UL W, 5 Wi T miE
DPC 1] LAZZ iR K S 4T 2R K

=5 TFTEBMET DPC MAEMHKSEEMFNT
Table 5 Effects of DPC on leaf water contents

of soybean under drought stress %

K3y HUFERS # Sampling time
Treatment 3d 6d 9d 12d

CK 69.25+5.24a 63.61+8.10a 65.69+0.85a 60.61+3.12a
SO 65.00+4.22a 55.5842.27b 49.52+5.38b  45.29+2.55b
S100  68.86+1.58a 62.18t1.79a 58.01+6.10ab 57.28+4.53a
S300  65.93+3.0la 56.77+2.01b 54.57+2.96ab 51.60+2.51ab
S500  68.49+3.0l1a 61.37+2.75a 56.17+4.88ab 52.30+6.60ab
S700  65.40+2.43a 55.38+3.45b 51.50+2.07b 50.91£3.97ab

2.3 DPC {FEMETAEMH MDA &2/
M 6 BT I, BET 2 a e e, &4k
HL[F) MDA & 2Rk 35 R, HITES 12
KILFEE . 5 CK #HEL, SO 4K MDA & &
BRI, AN A EURE IS 3R 43 0 38 00 25.78%
265.68%. 123.84%#1 104.48%. %5 12 K MDA &
ERIN CK<S300<S500<S100<S700<<S0, 5

#z 6 TEIMET DPC X AZMH MDA &2/
Table 6 Effects of DPC on MDA contents in

SO AbFEAHEL, S100. S300. S500 A1 S700 4bFH 43531
FAAK 18.16%- 33.77%- 21.36%A1 15.35%, X i
Jiti H DPC AT LAZZ fige - 5 Joih i xof JEE i 45 4 PRI 45 55
24 DPCXTEMETAEMHHREZEEATIRS

RN

K 7 7750, 5 CK AL, TS e TR
TEAWIEI, 3~12d T SO LB AN T
13.31%-. 82.80%-. 126.11%#H1 125.25%. Wijii DPC
JEIER & &R &, £ 55 12 R, S100.
S300. S500. S700 % & & &5 SO AbBHAH G437
BINY 54.52%. 59.94%. 57.51%F1 54.02%. Hilt
ATEL, TR E T DPC AT AR #E K & A
FRIIAR 2R, SR AT 5 ol %o oK 7 4 B s 1) 497 55 o

*7 TFERET DPC HAEMFFBEERS M
Table 7 Effects of DPC on proline contents

in soybean leaves under drought stress ug/s

Jrose | HURERS 3 Sampling time

Treatment 3d 6d 9d 12d

CK 13.52+0.17f 15.41+£0.61d 18.57+0.68d 25.71+0.83c
SO 15.3240.10e 28.17+1.63cd 41.99+£0.10c  57.89+2.79b
S100 17.97+0.51c 35.92£3.29bc 66.29+0.51ab 89.45+2.53a
S300  23.11+0.10a 50.47+4.79ab 79.56+0.70a  92.59+4.38a
S500  20.31+0.02b 49.09+2.48a 77.06+0.17ab 91.18+3.47a
S700 16.29+0.50d 25.5243.74cd 62.20+0.50b  89.16+3.24a

M 8 u AN, B T R E R R EK, &b
HA[ AR S R R A, B So 4 H,
HARMHEIZEE 12 RIBFIHKME. 5 CK AHA
b, 28 6~12 K SO AbHF mT s PR & = o Al m T
5.30%- 13.43%. 6.34%. Wijfi DPC Ji5 n] & PEpE &
BRERTE, 12 R, nIEHERES ER%E DPC
WEEI T B 5 BTG N REESS, S300 4b B
ARG ER K, 5 S0 ML, a7
29.80%, AbF[E]Z TR E .

*8 FEMET DPC WM AEMAFRMHES EMFMN
Table 8 Effects of DPC on soluble sugar contents

soybean leaves under drought stress umol/g in soybean leaves under drought stress mg/g

Lb HURERT # Sampling time Jise HURERT 1] Sampling time

Treatment 3d 6d 9d 12d Treatment 3d 6d 9d 12d

CK 8.38+0.57a 8.42+0.53d 15.27+1.51c  20.33+0.84c CK 1.2940.02b  1.32+0.01d 1.3440.04d  1.4240.04¢
SO 10.54+0.39a 30.79+0.46a 34.18+1.10a 41.57+1.56a SO 1.2740.04b 1.39+0.01c 1.5240.08c  1.5140.03d
S100 9.56+1.99a 19.42+1.27bc 32.17+1.24ab 34.02+1.65ab S100 1.33+0.04ab  1.46+0.02b 1.69+0.02a  1.8440.06b
S300 8.53+0.46a 16.68+1.43c 22.86+1.55b 27.53+1.54b S300 1.38+0.01a 1.54£0.01a 1.74+0.06a  1.96+0.04a
S500 8.76+0.38a 18.23+0.41c  32.16+1.50ab 32.69+2.96ab S500 1.35+0.03ab  1.48+0.03ab  1.72+0.03a  1.95+0.04a
S700  10.26+1.03a 22.62+1.89b 34.07+3.13a  35.19+2.60ab S700 1.324+0.02ab  1.45+0.02b 1.60+£0.02b  1.71+0.03¢c
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2.5 DPC XFEMEBETKEMFRNRBZEHF NG
1T, FREHEFEABA SEEE L
T, TIAA. ZA. GA SEEE F%, 5 CK AP
Et, ABA & & FIIRE T 1040 1%, SO ALk 3|

IEE; TAA. ZA. GA 733 PR T 82.80%-
43.60%. 46.20%. MWijifi DPC A] LLET N IR BRI
B, ABA #EREE DPC R IIE 2%
(a) 3.5¢
3.0F
2.5+
20
1.5+
1.0+
0.5+

0.0
025

ABA & &
ABA content (ug/g FW)

—~
o
~

0.20 -

0.15r

0.10 -

ZAGHE
ZA content (ug/g FW)

0.05

0.00

S100 S300 S500 S700

CK SO
AL Treatment

AR TR AL T LB 5% 5% 27K, T

FAR S THEr e, 5 SO AbFAHEL, S300 AbFFE
KT 70.30%, ZA F1 GA $7E S500 &b F THig
FERCR, HARE T 68.80%F1 54.30%, 1 IAA &
HAE S700 AbFE IA BB KM, &5 T 3.60 £, &
B DPC ALHE X K G40 H M A N TAA. ZA Fl
GA R AEARERESEMN, Mt T 2P axt
FoH S A BB AR

(b) 100

& D [es]
S S S
T T T

IAAE &
TAA content (ng/g FW)
[\®)
S

—~
o
=

GAGH
GA content (ng/g FW)
S = N W kA U NN O

S100 S300 S500 S700
KbHE Treatment

CK NU

Different letters indicate 5% significant differences among treatments, the same below.

E 1 FEMET DPC I KREMH ABA, 1AA. ZA #1 GA ZE/RIE Y

Fig.1
2.6 DPCMTFEMETRKEMAMHERLASH
EppA ]
WK 2 froR, 58 (300 T8 Fu/Fus FuFos
(@ 2.5
2.0}
1.5F

S100 S300 S500 S700
AbFE Treatment

CK S0

Effects of DPC on ABA, IAA, ZA and GA contents in soybean leaves under drought stress

ETR &% NI, 5 CK AbFEAHELS 5 T % 13.81%.
32.00%-. 16.60%F1 23.40%, 1fii NPQ &3 LJ+, 5
CK ZbHAHEL ETF T 32.00%, & AbFH 35 17 A7 5 5

(b) 1.0

S100 S300 S500 S700
AbFE Treatment

CK SO

E 2 FEET DPC HAEMRHERRISES RN

Fig.2 Effects of DPC on chlorophyll fluorescence parameters of soybean leaves under drought stress
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ZE5, R\T-RWHEm 7K G4 e R
NS K. MW DPC A BEXT Fy/Fms Fu/Fo A1 ETR
VIR FFEE ST, X NPQ N &3 RFE, HAp
Fy/Fm~ ETR B DPC ¥ FE /) 34 in 35 2 958 H &
Ja PR, HIYTE S300 A EIARIEE, 5
SO AbEEAHLEL, S300 AF ) Fo/Fms ETR 4350 2 3%
BN 8.30%A1 32.30% . 1M Fu/Fo WRILA S300=
S700>S500>S100, NPQ K DPC ¥ & )38 i 2 2
P NG TR RS, S300 Ab BRIk B B M
LA L, DPC AR T 5 Mriaxt e & 18 A
kG
3 g

TR riE S EORE A K Z B HE . DPC 1EH
— M KR, ERETTEYAEK R E T
EOCHIE R, BEE DA WA, DPC fEid
WA = AR R 2 ) T RERE R HE . AR T
EFYH POD WEPE, (R4 A, B IRAIH
PrigivER2, aEpede s T R bE FHE MR &1 POD
W, RBRIRH EHE AN MDA & B, AR,
T E il F KE A SOD. POD. CAT F1 APX %
PEXA iGN 1T 2 E i DPC JE, B
OBGE S 2 T — P g s, Hodt S300 AbFEEE
T FE R B R T HoAth Ab B 3 T B S R Y
DPC 7] fe 2 i i iUk B & b b & GAH 0 i 4%
FREBRAA N SRl 2 a2 A 4 e
VARG, PRI MDA & & . 7E Lu%kR498 5%
H, BUEACEEE RS T R A R B — e A
KA, AE — & YO A P A A Bl v B o e R
IRm A, SHTEhar, monsttsa
G AR AT R DA G MERAE T B
WERSE, ANRTE A RS BN, R
P P A A0 B MR BT, T 7E e D A1 DPC
Ja, DL ROS EBRRE 1 — P4, BN
(5 P KT R B BB &SSP, B S A 3
(GRS N

BB R AR AR B A A Y O A B
Bz —, RUFRI, T 5P 5 i B A i
PERE S B0, 170 300 mg/L ¥) DPC A] DL Z 32 T+
IR I 0 R P i, R ORI
18N RE R T R A R v IR R M AR A 4 R

—3. UiLB] DPC Re4EFrfa e Az iES, Biik
O B DR A e B R OK, AN 2R A K 43 7 R 3 B0S
FEE . AR, HN44 78 S300 &3 T Al A 2L
AT REME T RKEMAERKKE, BT
iy B AN, X DPC [BURFEEHAE, [Rhxt
T oA 5 Ah IR BT IR IR AN RE I, IR B —
T .

ER7 S B ey IS EN= KA X Gk (Y eERE ARl
ME SN B, BT 5 B[R] ) ZE KA
PR &K= 2 N ARY, X5 AR R —
;. PSILEEYHATCEEHNELE o, Hh
FJFo Ml Fy/Fn 22 6052 S 2 S EE ST,
AR, T2 a5 &K T HN44 K50
FJFunfl Fy/F,, NPQ .3 EFF, X2 F kKT
FOR G PSS MBI IR, X 517 AP0t 72
L —. BILESEPWFFLRY, DPC A FERE
R B PSITLA AR VH FEMOR O e, B3 42
& Fo/F A1 ETR, [A] B A 8 57 B0V BLAE T 5 1)
18~ DPC ] LU e B B Fo/Fn 1 Fu/Foo 1E
AWtFF, FRM1E T B DPC 5 K 5 4 i 1)
FulFm< FuJF, A1 ETR ¥J8 380, NPQ I &2 2 %
&, [FIE, ETR B DPC ¥R E FI3E I 2 56 T G B 1
@, JHAE S300 b FEF K, H G DPC fgde
VAR RSy S CR N NISR I B ob- %S A eI () o e
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Physiological Effects of Mepiquat Chloride on Alleviating
Drought Stress in Soybean Seedling Leaves

Hou Xiaomin', Shen Huibo', Dong Shoukun?, Yan Feng',

Dong Yang', Zhao Fuyang', Li Qingquan', Zuo Yuetao?®
('Qigihar Branch of Heilongjiang Academy of Agricultural Sciences, Qigihar 161006, Heilongjiang, China;
2College of Agriculture, Northeast Agricultural University, Harbin 150030, Heilongjiang, China;
3Qingdao Tengrunxiang Detection and Evaluation Co., Ltd., Qingdao 266109, Shandong, China)
Abstract In order to explore the alleviation effect of mepiquat chloride (DPC) on soybean seedlings under
drought stress, soybean Heinong 44 (HN44) was used as the experimental material. Different concentrations of
DPC (0, 100, 300, 500, 700 mg/L) were sprayed on the leaves, and 15% PEG-6000 was used to simulate drought
stress. The results showed that the activities of superoxide dismutase (SOD), peroxidase (POD), catalase (CAT)
and ascorbate peroxidase (APX), relative water content (RWC), proline, soluble sugar, contents of auxin (IAA),
gibberellin (GA), zeatin (ZA), PSII photochemical quantum yield (F\/Fm), PSII potential photochemical
efficiency (Fv/F,), apparent electron transport rate (ETR) and non-photochemical quenching coefficient (NPQ) in
soybean leaves under drought stress were increased by spraying DPC compared with those under drought stress
(S0). Drought significantly reduced the contents of malondialdehyde (MDA) and abscisic acid (ABA), but the
content of ABA decreased first and then increased with the increase of DPC concentration. The content of IAA
was the highest in S700 treatment, and the contents of GA and ZA were the highest in S500 treatment. On the 9th
day, compared with SO treatment, the activities of SOD, POD, CAT and APX in S300 treatment increased by
14.47%, 67.60%, 111.03% and 83.35%, respectively. Fv/Fm, Fv/F, and ETR reached the maximum under S300
treatment, which increased by 8.30%, 19.70% and 32.30%, respectively, compared with SO treatment. NPQ
reached the minimum under S300 treatment, which decreased by 20.80% compared with SO treatment.
Appropriate concentration of DPC can alleviate the effects of drought stress on soybean growth and development
by increasing plant antioxidant enzyme activity and osmotic regulatory substance content, inhibiting membrane
lipid oxidation, and increasing endogenous hormone content.

Key words Soybean; DPC; Drought stress; Endogenous hormone; Antioxidant enzyme
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