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VEIAER ST B T & B e I KB EE1E R

& F' KWE' FEwW' Faoe? Rz ARGV

(CTHORT N\ —RE RS, 163319, BIRVLRK: 2 BT YA KA T LR ARG O,
163319, MRITLKER: ) R RY:, 524088, | R

W E OAZF2FREFES FTARERMA, TF 1A Lo ERFHPEAT 150mmol/L 89 R4E HARMH8 K vt & i 76
TR R EGRFRERSS (Pro-Ca) , BS54k 15d BIRAE, AT AR K E 6 Pro-Ca ST 2 W4 KagiRARER .
REAY, vt @R TR 69 Pro-Ca (100mg/L) Tl id3gmib&d i &8, R KA F ALK MDA
SERERFMBVLEY, HREWREA, BRERT AL, Ry @OELEH, KM g aMpa st 48 49
WERMGE, ROZL MR LML, EAREIHN 100mg/L Pro-Ca RIZ T4+ 2 FA45+ 5 FHEGH A
&4& 29.64%F= 21.72%, H.TF-FE 9 5138 4= 33.33%F= 50.00%, AR b 71384 42.86%F= 8.33%, *"tHEAEHN
HI3EHa 15.77%%= 18.55%.

KHEIR) e FRERES; 48 BEAT; Ry HEE

BEE N 38 DA B AL, L3 Ehmik sl KREHEEZ 7. ] LA KT 7m, 8
H2s M= s () Bk . H AT 2ERAE 7% 0 1M e aE U0 7 m AR ARG, A is 21 R 4R
2 B ERBAC UMY, TG R Tt R i LA RO MAEKEE . IREAESEN AT ER .
38 R L S A A 40 il 00 4 R A A WIERES (prohexadione-calcium, Pro-Ca) f&
. MRYEE SR EA pH, A AR E ] o AR — AR R R A B BT R A A A R R,
FE CEEREANT 3%, pH N 7.1~85) TR (& HAL 2T N 3, 5- A AR-4- TN IR IE A e SRR S
HhE 3%0~6%0, pH8.5~9.5) R (FHhEMIE 52 KIRRILE =MRIEEFIMEL, 1EYikEH
6%0, pH L 9.5) B, A EAAGHCT IR . BRHE4E  lnK, XSPEEIGTT Gy, B A AN AR S B A RHE
2 ) M A0 S [E] A4 JE S 2 T 5 | 3 > R ARG, MRS, AR =R K A
R I A X, Hodr, A [ B R AR 2 g2, SRR, AMJEE N Pro-Ca 1]
142 hm?, ZRAGFAWCE 5 & 373 75 hm?, A E WD ENEAMRLKN R (MDA) & &, &
MV A =38 B — 5E IS R 52 B, KBENERGE D (PLD) MJREAM (LOX) Wik, I

S UAERREEEN R T REY 2 —, HHA BN Z R (Pro) 2 & R CR 47 40 B IS i 5o 1,
HAREEME (65~90d)  FHFEFIEHE)". Pif. W T i 4 4 3 oF 8 b SR i3t e R 0147« 2 T T 5
TR AR E N R EREC RN ER TS B TRARREEST LOX AH 5 FK 1 sk
B OB A 77 60, TR B 28 5 AT [ S IR M R4 HI MDA & &, I 53 18 m A AL B (SOD D
HA AT E R EEM I R AT, BRIl YUK MR i S AP (APXD Jeid S A S (CAT)
T 25 R R R B AR, HOnT A R s A S ) WS, SR BB 32 P04 Pro-Ca ] I
FHZRU-100 38 [ Ehis - Hh i AR o3 AR 3z, (5 H AR BRI NG RGEWMAFEW, PRPIER,
P Sk M ERARAE I A BORFE AR A AR, #  Pro-Ca Af LUB NG A AR BAKILAEY. B
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MWAK. REMPHETTHA T HEINRNRIT R,
RS ER BB T RO FCR N I+ A IR, U2
X R 4% SR AR A8 T 1 2 5 AR e [ e LR E .
I, AT LTI S A (2 5, Y
EHERE<20) MRS T M (G55,
0<% ThF I <80) AMXIGM AL, TR AWK
[ Pro-Ca XJ %% & 4/ i 7€ £hH b i R iy i 4= /E H
RNIRNH 7R Pro-Ca P sh il 18 /E H S 78 40k A 7=
HR N FH B2 A0 S i A AR H

I RS

1.1 i3ty

R 2 5G5S E K AR TR
FEHOFRAL, YA T FIRARES (Pro-Ca,
5%) P EDE R A R A F 3R
1.2 Rt
1.2.1 #Ar H5er¥3Edn  EEUFREN . AR —
WG EI T, & 75%LBEN R fa H K RvE 3
W, DA R s A R & (37cm*29emx
llem) HOpptE, BREIEM 30 bL, HEEEH 15
Pho F 2019 FFAE BRI )\ — R B R¥F KR ZEFLRE
TR IR, B/ RIRE A 23°C~28°C/20°C~
25°C, JGHERE A 18 0001x. FERHITAEZAIAN 1.5
MK, BB I R4 3d #h 7 1/2 Hoagland
BRI 0.5L
122 #Hmmaa® HHWMKEEMREITY, &
B A 34 I A — B0 3 5 40 v [ I 3R AT R s 38 K
VAT FRAL IR o rp SR HR B DIASLAD) i AR it (1 5
Brff it 47, BRI R VR A Eh A ¥ (NaCl: NaxSO4:
NaHCO;:Na)CO3=1:9:9:1, pH=8.5+0.1) K& N
150mmol/LUeT, 25 Ab 2 2 % B 350335 HE 1.5 (1) R8s
WEAT W iE A B, A FE 3d S5 AN TS 0.5L ERAR AR -
1.2.3  %hiR Pro-Ca & 32 T Eh G Ab 3 (1) [R) i
AT Pro-Ca 1T FIAL 3, 205l E 50, 100 150
200mg/L 4 MRERLEE, PLZRTRKONRTR (CKD
M E B R A A AW SomL (T TR R — 2 K
), FEANACERCE 2 A ShENE 15d )5, &
AEFRIBEALEEL 3 %, H T K SERIAE X 4
i (SPAD) I, I wE 4 IRER. LI 1
FoE A BT S R R %, A EEHLEEL 3 bRl
PRI iR G, HBURE G A R S B B T -80°CHi%
BUKAE PR, HT S IER R IE, RIG 3% E

3WEH.
1.3 MEMBSRHE
131 A£KA#AEHE 5 EM B S,
WERE . 2. B FEM T FE, AR
gt (R/S) , R/S=HET &/ B35,
1.32 SPAD LVIE 1 fy e &I & M it s xt
%, RAEHE RS (HAD W& SPAD.
133 B&dmes B SR R btk il
SR MR 1L AN T M R G-250 Hetaik oy Hl 52
AlAEMERE. Pro MTTEMEE A E.
1.3.4 FRIpMEEEFEMEZ MDA A%  HBUREE205IH
RIEVIM (NBT) vk, MOIKREE. SEAMRIGERM
AR ZER (TBA) #£llE SOD. POD. CAT
mME X MDA & & .
1.4 HIELTE

FIF Microsoft Excel 4t it 52, SPSS
22.0 BAFFEAT ANOVA KK 7 25081, Duncan’s
AT/ [R] A B 1) () B 5%, TR0 B A5 FH LR 3R 7 22
S3 AT e Pro-Ca 5 i A 28 8 ok 6 Bk o 4 A2 B
VEF () 3= B3

2 FRE57H

2.1 Pro-Ca JTEXRANE T & S S ARSI FR 20

3% 1 Al 40, AEREE Pro-Ca b FHI&E 2
Sk S CK b AH A B AR T 25.02% -
29.64%-. 32.85%# 18.90%, Hi5E CK Ab# %R
BB EAKT MEE S Tl CK B BEK T
0.06%-~ 21.72%- 0.08%#1 10.32%, H7E 100mg/L
AbFR R R S CK A3 PRI IA Y2 2 /KT o B o] AL,
Pro-Ca X #5382 5 1 HA (W PR = 38 A AN R 2
FE BRI RR . 25 2 5225 CK ALFRAHEL TC A
B, Mgk 5 T ZAH NI Pro-Ca AbFHK FE (1)
W hn 8538 n 5 FEASH B3, 78 100mg/L 4 FE ik
ORAE, BCK ALEESE N T 13.33%, i Pro-Ca
X ERBRIE 4R S 5 A — E AR R B R
. Pro-Ca Xf b8 id NS S T AR R &
BIAANFRREMRIER, 23 2 SA%FE 5 51
b E AR FRR RGN, (H5 4 CK
AbERFHLE TG B 3 % 5, Ui Pro-Ca X ShBsiiia T
gE2 5 548F 5 S BT ER RN 43
2 STEAR[FKE Pro-Ca AbFE R R ¥ T8 5 CK &b
AR LG A A ) 38 2 W K, G 5 S hE
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Pro-Ca V& FE 34 I 0 52 56 39 0 J5 PR %y, HLAE
100mg/L AbFE I8 3 22 FoKF . Wi b R I e 2k
F= 2 ‘5% Pro-Ca LMK, 5 CK ALBEAH L 43 i) 14
T 57.14%. 42.86%- 28.57%A! 50.00%, 50mg/L
Wb PRI B2 K 4k =F 5 5 7E 100mg/L Pro-Ca 4bFE

AR L ARSI, (H S CK AR FRAREL 2 R A 3
Ui Pro-Ca AJ EASE N Zg &AL SRR 18 T AR LE
HXP 4 F 2 SRMBONEE . WHE R DI,
Pro-Ca X #hIHME T 4% 2 S MERE 5 SHIPRE .
3™ T ERTR e b A AR i 2 B 2 (s, L

1 Pro-Ca MERMBAIE T R E BN SIEFRHIF M0

Table 1 Effects of Pro-Ca on plant morphological indexes of mung bean seedlings under salt-alkali stress
Ab PR E A 7N M Mo b E R e
Treatment concentration (mg/L)  Variety  Plant height (cm) Stem diameter (mm) Shoot dry weight (g) Root dry weight (g) R/S
0 (CK) SE25 20.58+2.12a 1.43+0.19a 0.20+£0.05a 0.03+0.01c 0.14+0.07b
gES5S 20.44+3.10a 1.43+0.19b 0.23+0.08a 0.04+0.02b 0.24+0.22a
50 G225 15.43+1.65bc 1.45+0.33a 0.24+0.10a 0.05+0.01ab 0.22+0.10a
G55 19.18+2.12a 1.55+0.24ab 0.25+0.10a 0.04+0.02b 0.17+0.08ab
100 SFE2 %5 14.48+1.67¢ 1.43+0.26a 0.23+0.10a 0.04+0.02b 0.20+0.09ab
SES T 16.00+1.49b 1.65+0.26a 0.28+0.08a 0.08+0.08a 0.26+0.17a
150 SFE2 %5 13.8242.64¢ 1.43+0.18a 0.24+0.09a 0.04+0.02bc 0.18+0.09ab
gES5S 18.77£3.17a 1.58+0.15ab 0.25+0.07a 0.03+0.01b 0.12+0.05b
200 G245 16.69+1.96b 1.38+0.18a 0.28+0.11a 0.05+0.01a 0.21+0.10a
gES5S 18.33+£2.60a 1.48+0.24ab 0.29+0.14a 0.04+0.01b 0.17+0.09ab
F{f F-value Qb B 10.912" 0.892 1.629 4.480"" 2.720"
A 19.301 5314 2.086 1.937 0.017
ST < T Fof 2.823 0.539 0.191 4.058" 2.944"

FZIBHRAR NG FRERZREE (P<0.05) , “77 REFREE (P<001) , “77 FREREHE (P<005) . TH

Different lowercase letters in the same column indicate significant difference at 0.05 level,
indicates significant difference at 0.05 level. The same below

“@E

level,

XPEEE S SEMMEm K T4E 2 5.
2.2 Pro-Ca STELMEANE T4k 2 B HA SPAD RIS
WE 1 R, ANFEWKE Pro-Ca 35— F2
Pem T 4EE 2 SMgEE 5 5 SPAD. [ifi% Pro-Ca i
FERIIEN, 443 2 5 SPAD 5 CK AbFAH EL 23 7)1
07 14.88%. 15.77%- 14.88%F1 14.58%, [MZt+
550 MY 7.86%- 18.55%- 10.69%F1 12.58%,
H#t3 2 5Lk 5 51 SPAD #B £ 100mg/L Pro-
Ca Jb3 FIAR|EE, HEFIHRIAREZEKF.

50 B CK O50mg/L m100mg/L @150mg/L @ 200mg/L

SPAD (mg/g FW)

#3425 Liifeng 2
HF/NG FREFRS ARG 2% %R (P>0.05)
The same letters indicate no significant difference with treatment (P >
0.05)

B 1 Pro-Ca X EHANE T4 EEHA SPAD HIFZAT
Fig.1 Effects of Pro-Ca on SPAD of mung
bean seedlings under salt-alkali stress

%k 5 5 Liifeng 5

6wk 9y

indicates extremely significant difference at 0.01

b

2.3 Pro-Ca X EMHMIE TR Z A HAT
BENEI

2.3.1 Pro-Ca**TEHMESZMRh HEK2
M, G2 SRILEE S S RS B
Pro-Ca WK JEIIH N 2 2T Ja B, 73 l4E 150
F100mg/L ¥R &k B oy vERE S i e, S
FRAHEL S SN 729 2 £, 4%4kF 2 SRI%ES
S5 P 150 A1 100mg/L < kLB, i w]
T BT PR A . U0 AU N Pro-Ca R 1
INERFE I8 T S0 T AT IA R S R, AN SR AR L
ool Pl A 5% 4 1736 PRI A

232 Pro-CaXfTTHEMEASZNH R HE2A
W1, fE ARG R, 2 AN AR SRR E R [FIHRE Pro-Ca
AP RN AR E A S R 2 S
£:E 5 543 HI7E 50 A1 100mg/L i) Pro-Ca 4bFH Rik
Bl KAE, HHX A 538N T 43.47%F1
53.83%, BHJEIZHTFEK. ULAALE S BIE T Pro-Ca
X % LB U AT I R B AR ) SR R E 3l
A 50 F1 100mg/L o

2.3.3 Pro-Ca *f Pro A& # % R 2 Al%0, 7
EEENE T, 4F 2 SAISEE 5 S H Pro S E
b Pro-Ca ¥R JZ (W36 N 2 567t & Ja PRI & 34,

BT R

W
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HAE 100 F1 150mg/L 4L T Pro & fAHX B, L
W, 43 2 S AR Pro Fr R CK AL 43 734
7 92.03%#1 118.89%, %= 5 ‘S 711 Pro & &4
CK ACFEIAIHEIN T 187.24%, BE)5 & N, it
HILE 100 A1 150mg/L 4b¥E T, Pro-Ca % Pro (75

AeJyake MR, AR Pro-Ca X 4%
AT PR AT AT VA A S N S B IA AR
HEFKT, REIRE Pro-Ca 5 AR WAL HAEH
WoR, BRXY Pro SR TG E AL, XTSI  T]
TR A O]V 1 R 1 B IA AR 3 2 R KT

#F2 Pro-Ca MRWMEB TREHEHEEF TR ENFTMN

Table 2  Effects of Pro-Ca on osmotic adjustment substances in mung bean seedlings under salt-alkali stress

A PRI v CIRZIER iy AEYEEAR S E J I o
Treatment concentration (mg/L) Variety Soluble sugar content (m/g FW)  Soluble protein content (m/g FW)  Proline content (ng/g FW)
0(CK) FF25 3.89+0.17a 4.44+0.02a 18.58+5.62a
gES5S 2.62+0.29a 4.18+0.17b 12.62+2.25a
50 fE25 7.42+0.23bc 6.37£0.12a 21.94+1.92a
GF 55 4.49+£0.20a 5.63+0.14ab 15.3143.58a
100 GF2 %5 10.63+0.34c 4.63+0.19a 35.68+2.25a
GE55 10.10+0.42b 6.43+0.12a 36.25+6.80a
150 GF2 5 11.800.46¢ 4.94+0.09a 40.67+1.16a
gES5S 9.27+0.26a 4.93+0.05ab 36.25+1.73a
200 FF25 9.62+0.28b 5.65+0.17a 21.94+3.66a
fEs55 9.09+0.10a 4.72+0.05ab 31.74+4.56a
F {H F-value bos] 702.983" 156.345* 43.608"
A 211.231™ 0.346 2.836
JOELRTIT L 21.760** 114.639™ 2.501

2.4 Pro-Ca XTEEANMIE TR 2 HE M S (LEEE M
A

2.4.1 Pro-Ca %t SOD #Fe9¥h ME3IATLE

W, RGN, SAFRALE G M SOD v

YIET CK, FBE% Pro-Ca K FE I3 I H s 2k

B JE BRI S, 7E 100mg/L Ab B R IA £

B, SRR BEZERKF. 432 SHgFE

5 5 it v SOD 5 ME AL A H CK AH BG4l 38 hn 1
16.90%#1 12.57%, 24 Pro-Ca ¥ JE L 100mg/L Hf,
SOD HIEMEIFUE T B o 15t B SR B 18 " 55t Pro-Ca
ATHR R 2R G ) SOD yE A, RSk AR P IE P
A H BRI B A5, HLAE 100mg/L Ab3 T
L G SOD V& 1t Ao, 2 JiE BE A A FE 3 n
SOD ¥ S M A o

3 Pro-Ca XEEANE T4 E EHA SOD, POD F1 CAT 5&E M HIF M
Table 3 Effects of Pro-Ca on the SOD, POD and CAT activity of mung bean seedlings under salt-alkali stress

AbFE IR v SOD % POD ik CAT 5t
Treatment concentration (mg/L) Variety SOD activity (U/g FW) POD activity (U/g FW) CAT activity (U/g FW)
0(CK) GE25 285.714+4.79a 1188.89+732.07a 311.11£27.76a
SE55 310.08+18.43a 877.78+150.31b 404.44+20.37a
50 GE25 323.81+15.74bc 2388.89+171.05a 337.78+40.73a
SE55 330.90+19.17a 1788.89+69.39ab 524.44+7.70a
100 fE25 334.00+2.03¢ 3644.44+509.18a 466.67+48.07a
gES5S 349.06£23.93b 2344.44+101.84a 546.67+0.00a
150 25 319.82+21.48¢c 2433.33+200.00a 391.11£20.37a
gES5S 324.25+5.79a 2255.56+£69.39ab 471.11£7.70a
200 SE25 310.0818.09b 1911.11469.39a 315.56+7.70a
SE55 318.05+2.77a 1988.89::830.22ab 317.78+27.76a
F 18 F-value LGS 6.566" 18.911* 33.286™
A 4367 10.008* 135.309™
b i 0.408 2,614 4,605

242 Pro-Ca 3t POD &M a9k MWNE 3 A[LLE

W, 2 NG A F POD WE I BE % Pro-Ca RS
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38 2T E %, H POD 3 % # /8
100mg/L Ab¥E R &3 & T CK A I A REE ., 4
F 2 SAIGFE 5 S0 1 POD i PES CK AbEEAH
L3 SIBEIN T 206.54%F0 167.09%, >4 Pro-Ca K&
I 100mg/L I POD & 14 146 ™ % . i W 58 it
Pro-Ca FJ DAFE i bW 18 48 5 A 1) POD i 1,
NN T 5 At R P 1 o 25 338 R i) 43 5 o Mk 1ok
%, 100mg/L Pro-Ca AbFE Nf @k &, HXFHEA—
SEM EREE TSR 2 SR T
243 Pro-Ca %t CAT &6y % MNEK3ITLUE
W, 2 ANGE R A CAT iGYELIBEE Pro-Ca K
FERBGIN 2% EIHE AR S, S A4 s ot
F CAT iSPE & T CK AbBE . HA7E 50, 100 Al
150mg/L 4b¥E R 5 CK AL Lk % 57 B 2 KT,
4 2 55 CK A LAR IR 73 3G 0 1 8.50%.
50.00%F1 25.71%, &= 5 S48 T 29.67%.
35.17%H116.48% . A & 73 #1712 B AN [FJ & Pro-Ca
XTER G F SOD. POD il CAT v ¥ 1 52 M ik A
BEZFRKF, EARKE Pro-Ca 54 S FiAg
HAEHBRX CAT Mtk 23 4k, %F SOD 1 POD
RS RTE S AR
2.5 Pro-Ca M EMWIME TREZHE MDA 2R

A

WIER 4 iR, EhBkbiE T~ % b 3 o o
MDA & EHKT CK 4¥. 7£ 100 Al 200mg/L 4t
NG 2 S 5 S MDA &5 CK &
HLAF E A B 3 22 7K, HAE 200mg/L Ab3E R
T4 Pro-Ca MEMANE TE S EHI MDA & EMSNT

Table 4 Effects of Pro-Ca on MDA content (mmol/g FW)
of mung bean seedlings under salt-alkali stress

Ab PRI g MDA % &
Treat.ment Variety MDA content
concentration (mg/L) (mmol/g FW)
0 (CK) gE25 33.99+0.84a
G+55 23.66+0.67a
50 gE25 28.5247.57bc
G+55 22.21+0.28a
100 gE25 26.20+0.51¢
GgES5S 20.99+1.38b
150 fE25 26.02+0.44¢
GgES5S 22.00+2.20a
200 fE25 21.73+0.55b
G+55 19.61+0.60a
F Al F-value gl 7.953"
A 35.401™
AL i Fof 2.124

MDA & & )15 B &K, 47 b CK Ak # B 1K
36.07%M1 17.12% . i B SR Wi 5 &It
Pro-Ca 3] BER 4R MDA &, MM PR Sk
GHETUS EAFREE, iR as AR et . XA
KomEM, REWE Pro-Ca KA [H] 5 Fh 2 A %ot
450 MDA & S5 AR 03 72 K, (A2 HAE
B R AR E Pro-Ca X #h A biE T4t 2 51
G4 55 MDA SRR EM .
3 g

HEYIEIR G 2. TR R A 5
AR AR R R AE Y Eh IR ) B L R AN R I
ESRARME N, Y ERIE RS Z B FFRER
PO, MR Le3g o7, Har, A KRR E
e iz ) R T S E PR 1 i T . AR
WD, TEERBE T, TS Pro-Ca AT 7E
—ERRRE ERRRSR EbR, (Edkh bR T T
YIRAR &, Hh, FEARFEIKREE Pro-Ca A0 H T4 5
(bbb B A AN FRRE N, EAEE. H
NESTELE 100mg/L AbEE R 5 CK AbEEAH b 2 5 3%
ZE 5K, UL Pro-Ca X #h B bhiE T 4¢3 2 51
G 5 SRR E R Lk B B AR
EE 3G IR AEP I —Fh B ORI B, AR T AR
WK FVE FRYDIGT,  FERALR 26 10 T PN 22 i EH 25 b by
183 AR A FE R0 AT R L, 100mg/L Pro-Ca
A NgE SR L . R, Pro-Ca 43 Bh T 22 /iR £h ol
oy XL 2 34 A R 4547

oA AE F R HEAT IE 5 A A i ) fe B
Bz —, Wik & Sl W g/ v Sy
JeAE I EEIRAR, ShIME 521G a4k
SRR PR, IRESEEEE R, TN Pro-Ca AT LA
WEhnEYAE A SRR S R, REEYE R,
KWK, 41 Pro-Ca S 414 Ry n T
SPAD, H#BTE 100mg/L FikBNEAE, Ui B 7R it
N Pro-Ca mJ A4+ ERBR b8 T 2% 5 F7 1) SPAD,
PRUEFEAHEAT IEH AR, B9 ER &0 SR
BRPLE, X5 Bekheta ZSIEAL & E it Pro-Ca
AT ARG N AR SR e R S A R 4 A — 3

B33 AV R A Ve IR 3 R R — R AR
W, FEERFIMIE T, SR EER RS
B RTINS AIVA MR (I Pro SB B T
SRS P A RIS 3 3 33 T AR R A 1
#4552 23-27] ) Bekheta ZEUSIHF 5T &K B, Pro-Ca A LA
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T3t Eh b8 T 78 TR B IE T TP R Ok R
i V. AghdamPS 5K, Pro-Ca 7] LAKR
HInFE A Pro EiE, MM SRATAF M. A
RIS R R, Pro-Ca o] LAYG N LB MG T 4% 20
FIATAEVERE . AR AR Pro i, o, wf
VP RE AN Pro & B B %5 Pro-Ca {139 0 5 2518 5 B 1)
A, HIAE 100mg/L AbHE NIABIIEAE; 425
Mgk s S el E g A S =9 B 50 Al
100mg/L [¥] Pro-Ca AbBH ik 1 KAH , Bl 5 328 F
ko Ma4A k&, 100mg/L Pro-Ca b3t 2% B %
i, FWISNE RGN Pro-Ca 7] LA INSE G M H 538
VYIRS R, BEOmAR GOt EL A A AR PLAE T
YRR AR IE R K

ERBR b T 5 SO A P i 1 AR 2L, i
AR fe It Ak, BRI ST . mitEk
Tiff 22 G0 A AL %o ok P v 7 E 0 & 5 ) S L b
Hrh, PEALEF SOD. POD Al CAT ] LATE R
RS, B SRPUE U A TE T, SRR 2R
oy R R ARER R I, AN I Pro-Ca 33
AR E 4 5 i SOD. POD M1 CAT &, Hi
i B3I Pro-Ca ¥R EZ 3G N 256 EFHE FRER
A, HAE 100mg/L AbFE N IAF|IEAE, H Pro-Ca
X SOD JE LM RERURAE 2 Mg G P B2 R
3, 1 POD v PE 1 38 55 75 i 26 it F o 4 FH 2808
ThF, CAT MIEHRCR [FIFEZAR T ShBUR AL M Fh
MDA & i i A N BB =2 —, TR ERE
W T H SRS, 5l BAE A %
N, HA RN Z D — e R E RS FE
KNGOS AGREG K I, AR I Pro-Ca P T
MDA &5, 4E%F 7 Aieifs e, X5 Ramirez
GBS FAEAL, Y6 SR N Pro-Ca AT 3
SREE G NPUAM RS RS, YR N A
B, AT PR o o SRR R, 3o 1 R
S ER NN ETREAE A

4 ZEig

ANFIRFE ) Pro-Ca v] LLYE N4k & i Ji SPAD,
PRIEIEE GG 1ES), RmBEW TR s
PEEE M Pro & i, #EFFEVANIBES, AN %
SHUELLEE SOD. POD K CAT jf LIS, F&(EA
F i MDA &, DIHEBRI AR, FECER
AR RE, AT I SR B e T 2 & I e L
A b R IR E, SR AR AR X 4R A R
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Regulating Effects of Prohexadione-Calcium on the Growth
of Mung Bean Seedlings under Saline-Alkali Stress

Hou Xue', Chen Yujie', Li Chunmiao’, Fang Shumei’?, Liang Xilong'?, Zheng Dianfeng'-?

("Heilongjiang Bayi Agricultural University, Daqging 163319, Heilongjiang, China; “Heilongjiang Plant Growth
Regulator Engineering Technology Research Center, Daging 163319, Heilongjiang, China;
3Guangdong Ocean University, Zhanjiang 524088, Guangdong, China)

Abstract Liifeng 2 and Liifeng 5 were used as the experiment materials. 150mmol/L mixed saline-alkali stress
was applied and different concentrations of prohexadione-calcium (Pro-Ca) were foliar sprayed during the first
compound leaf development period. Samples were collected after 15 days of continued growth to study the
regulation effects of different concentrations of Pro-Ca on the growth of mung bean seedlings. The results
showed that the suitable concentration of Pro-Ca (100mg/L) could maintain cell osmotic potential, eliminate
reactive oxygen species, reduce the degree of membrane peroxidation, and protect cell membrane structure by
increasing the content of osmotic substances, enhancing the activity of antioxidant enzymes, and reducing the
content of MDA, thereby alleviating the damage to mung bean seedlings caused by salt-alkali stress, and
improving the resistance of mung bean seedlings to salt-alkali. Specifically, the plant height of Liifeng 2 and
Liifeng 5 decreased by 29.64% and 21.72%, the underground dry weight increased by 33.33% and 50.00%, and
the root-to-shoot ratio increased by 42.86% and 8.33%, chlorophyll content increased by 15.77% and 18.55%,
respectively, under the treatment of 100mg/L.

Key words Saline-alkali stress; Prohexadione-calcium; Mung bean; Osmotic adjustment; Protective enzymes
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