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Effects of Different Plant Growth Regulators on the Recovery form Waterlogging of Zea mays L.

LENG Yi-feng et al  (The Crop Research Institute (CRI) of Sichuan Academy of Agricultural Sciences ( SAAS), Chengdu, Sichuan
610066 )

Abstract [ Objective] To study the effects of different plant growth regulators on the recovery form waterlogging of maize, selecting the best
one for later production. [ Method ] With three maize varieties used in large areas as materials, four plant growth regulators: brassinolide, pa-
clobutrazol, meizhouxing and abscisic acid were foliar sprayed after waterlogging stress at seeding and tasseling and silking stages respectively,
the effects of different plant growth regulators on chlorophyll relative contents (SPAD value), chlorophyll fluorescence parameters ( Fo, Fm,
Fv/Fo and Fv/Fm value) , plant heights, ear heights and yields of maize plants were analyzed. [ Result] The spraying of meizhouxing in see-
ding and brassinolide in tasseling and silking, which applied to production with a wide range of concentrations and maize varieties, could re-
lieve the waterlogging injury of maize leaves by increasing SPAD, Fo, Fm, Fv/Fo and Fv/Fm value, and improve the plant heights, ear
heights and yields to different degrees. [ Conclusion] Rational application of meizhouxing and brassinolide could increase maize yields after wa-

terlogging in production.
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4mg/l. 63.8 57.5 574 597  62.6 58.4
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PR Fo Fm Fv/Fo Fv/Fm Fo Fm Fv/Fo Fv/Fm Fo Fm Fv/Fo Fv/Fm
IR ARG 0 233.0 1093.7 860.7 3.694 0 253.6 1156.0 3.5584 0.778 4 262.9 1265.2 3.8125 0.791 6
500 mg/L 232.8 1105.1 872.3 3.7470 247.4 1130.0 3.5675 0.780 7 272.2  1228.0 3.5114 0.776 7
1000 mg/L 240.3 1115.2  874.9 3.640 9 248.8 1187.9 3.7745 0.789 1 262.8 1203.4 3.5795 0.779 0
1500 mg/L 241.9 1163.6  921.7 3.8103 234.7 1060.4 3.5185 0.778 8 265.0 1240.3 3.680 4 0.785 4
2 0 235.4 1054.2  818.8 3.478 3 255.1 1084.1 3.2497 0.764 8 264.4  1225.2 3.6339 0.784 3
40 mg/L 232.8 1062.6  829.8 3.564 4 258.8 1259.3 3.8663 0.790 9 255.7 1217.0 3.7595 0.788 7
50 mg/L 230.2 1103.1 872.9 3.7919 234.7 1147.3 3.8888 0.795 6 250.4 1222.6 3.8822 0.7950
60 mg/L 241.2 1170.4  929.2 3.8524 257.7 1202.9 3.6678 0.7852 262.3  1232.3  3.698 1 0.786 3
EME 0 253.0 1170.0  917.0 3.624 5 269.0 1233.1 3.5840 0.781 1 256.9 1223.1 3.7610 0.788 7
3ml/L 256.6 1130.8 874.2 3.406 9 258.7 1168.2 3.5160 0.775 6 247.8 1191.1 3.8067 0.791 0
4ml/L 257.1 1239.6  982.4 3.8211 261.1 1169.2 3.478 0 0.774 1 262.7 1245.8 3.7423 0.788 2
Sml/L 259.8 1198.1 938.3 3.6116 258.4 1256.2 3.8615 0.793 9 248.4 1158.2 3.6626 0.784 6
VR 0 257.4 1145.2  887.8 3.449 1 251.1 1155.0 3.5998 0.781 6 252.0 1215.6 3.8238 0.792 0
4mg/L 2543 11759  921.6 3.624 1 251.9 1136.6 3.5121 0.776 7 262.2  1236.6 3.7159 0.787 4
5mg/L 240.2 1121.1 880.9 3.667 4 260.9 1281.9 3.9134 0.795 4 264.8 1198.1 3.5245 0.778 3
6 mg/L 254.2 1198.6  944.3 3.714 8 251.2 1171.8 3.6648 0.786 0 248.9 1171.3 3.7059 0.786 2
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FORAE MR (e 2) FAEA & (B 3) B (35 Im) RORAS
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B1S (RS FIRRAL S (1 000 me/ L R B, A RRAN ARy 37.7
om, BEAIEG IR 22.4 em) 3 ml/L SEHEFT 4 mg/L &R
XFJBE 15 (b i RS 5 oA B i ik A2 (B o) 3R (R
A3 BT HE R 12,4 F115.5 em  FBAV S 450G e 13,7 F1114.7
em) s BETEFRAT A 30 (Y MTHEARCR et , 25 W B 1 JBE v T 257
PRI (HEIN) JER 30 F Pk e R /55 (5 mg/ L R B, AFAR X
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mg/L 22540 5 ml/ L S MR t B I b (CREAR 43 31134
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5.8 cm) ; 2T =A< 201 AW FRc b, 45U T 1) 22 ke
YIREVKIE () =4 201 AR AITRE 55 (60 mgy/ L JAEL, HRR

AN 31.2 om, FEAHST IR 18.7 em) ,500 mg/L BHLHE 4
ml/ LGP AL (et 2 S th 55 B S (AR 23 S et} R s 7. 8
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PET Fo Fm Fv/Fo Fv/Fm Fo Fm Fv/Fo Fo/Fm Fo Fm Fv/Fo Fv/Fm
5t KK 0 356.3 1299.7 2.6475 0.717 4 350.7 1103.1 2.1454 0.680 7 360.4 1194.8 2.3149 0.693 6
500 mg/L 364.7 1312.4 2.598 8 0.7189 332.0 1167.3 2.5160 0.711 4 361.2 1265.0 2.5022 0.713 4
1000 mg/L 367.0 1468.4 3.001 1 0.746 7 341.0 1059.3 2.1065 0.675 4 371.9  1299.0 2.4929 0.7127
1500 mg/L 360.3 1269.3 2.5229 0.714 0 350.1 1172.8 2.3499 0.698 8 381.6 1301.4 2.4106 0.706 7
EZ5 A 0 373.2 1337.0 2.5825 0.717 2 345.9 1292.3 2.7361 0.730 2 367.7 1316.7 2.5809 0.719 3
40 mg/L 365.2 1236.1 2.3847 0.702 2 358.6 1240.0 2.4579 0.705 3 368.9 1223.2 2.3158 0.690 8
50 mg/L 351.1 1259.1 2.586 2 0.718 4 338.9 1177.3 2.4739 0.705 9 349.8 1164.3 2.3288 0.696 6
60 mg/L 364.1 1246.0 2.4221 0.704 0 358.7 1223.2 2.4104 0.703 6 381.6 1205.9 2.1601 0.681 1
EYNE 0 387.0 1324.7 2.4230 0.697 2 363.3 1442.7 2.9708 0.746 7 347.1 1219.2 2.5125 0.704 9
3ml/L 344.7 1158.1 2.3597 0.702 7 360.1 1386.9 2.8514 0.739 7 372.0 1245.3 2.3476 0.691 3
4 ml/L 329.6 1098.4 2.3328 0.696 3 372.6  1239.1 2.3258 0.688 4 385.8 1389.8 2.6024 0.723 1
5ml/L. 337.6 1090.9 2.2313 0.679 7 359.3 1188.9 2.3089 0.691 4 384.2 1393.8 2.6278 0.725'1
V& TR 0 346.8 1309.4 2.776 0 0.7316 354.2 1247.6 2.5220 0.711 0 369.8 1236.7 2.3442 0.686 4
4 mg/L 350.3 1136.4 2.2441 0.676 7 365.2 1146.3 2.1388 0.672 3 378.8 1201.0 2.1705 0.678 2
Smg/L 351.3 1251.0 2.5611 0.708 8 350.8 1346.2 2.8375 0.7357 361.9 1246.8 2.4452 0.699 7
6 mg/L 354.7 1201.1 2.3862 0.699 8 406.9 1313.8 2.2288 0.686 3 401.8 1449.0 2.606 3 0.711 6
2 E‘%\ﬁ\g\/ﬁ\_ #'_L’\A‘/_‘EIT‘;?‘ 4_O Gl P
o R o T KRBT R (R 4) . RIS
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2 150 B IR = 6.7.29.3.9.0.25.0 A4 Mo 4 AR
R AN B 30 (87 R U0 1| 2 15 AR, 2250 R B
50 U VE R vk 2, Hof L 60 mg/L Z54Gmk 5 me/L it 75 1
0 1 000 mg/L W% A 149 15 Tt 2050 S e B ARL, 49 931 4 Xo) A 44 p=
Sogddedddegdddeaad . L N N
gEp gPp PPy PP 12.7.20.4 2.3 NE 3 55 25K BE I IR L 22350 AR 7% TR
EE8 858 288 ES&£¢8g it =4 201 7= E FHES AT, BAIE o 16. 4% ~40.8% , Horh
Kot % e EME i LI 1000 mg/L MK A .60 mg/T 225500 6 me/T. I 74 B2 ) I
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B2 S Al o S S BT S O 7y R i e o o S I R = = S A L 2
I B E E K S R S et . .
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120 WIS = A 30 ZR201 TR R TG E B AT, A TR — BT SRR R,
100 Yoy R R = U S B S A 4 A R T SR 0 3 KA R 2R
s % TR DL A b S HAA R MR X B AR B g
w60 TG,
é 0 3 FieE4it
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TETU I AR 28 A B 1 R (IR BE N B I WA AR 14 {8 B IR 10
e gl B R ) e B 3 56680, WYz ISR K EE SR K
S I 4if f2:Z S o TERIG , FUASE BULE 32 B AR F I 4 2 O 1 R e T
- - - = - G AE VA NN Y R s e 1 e 7 Ry 7 O 9 el v =17 N S W T
i vl S TS NS S ok A s \ N
L Tl e W, AEAREIEE T, SR H ISR B R S Ik
AR BT EAEIRCRIEAE . 254 8 16 ) 4 B IR 2 4 8
B3 EYERKEEAE TN E RSN FUMEHET 3 EORFEA , U SR M 5 2 06 R A K i, 25

2.5 EMEKEATHMGZEERTEMXEFHIZE K
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SRR VICSH Fo Fm Fu/Fo T Fo/Fm B R LIS SR 5 55 1
S, A AT R R A = B BRI DRl A 7 3 0 oK
PRI o [R5 35 T ORAR R R AR g s

A AN RIRE B P S B o, i EL Al it A B L 3
M EK AR A2 b5 B S L FIBHORT X T 50k
18 3205 % Je = BAT B

R4 BYEKATHNEETHRGEEXTEEXEFHN
JIH 15 B 30
)‘%{%ﬂi K AbH MK MM R BT ik weE U & CK 1 K MM B Mty
JEAER i i 7 AT ATHL A L H R i 7 ST
cm cm cm 3 Ay g kg/hm2 7=/ % cm cm cm Py
AR ] 0 17.50 4.30 2.12 15.6 29.0 31.42  6414.60 - 20.76 4.55 1.10 16.8
500 mg/L 17.90 4.39 1.90 15.6 31.0 31.93 5 083.50 -20.8 21.90 4.65 1.40 16.4
1000 mg/L  17.82 4.53 1.10 15.8 33.3 32.43 6 841.95 6.7 21.84 4.68 0.95 16.9
1500 mg/L 19.74 4.74 2.40 15.2 36.4 34.91  5523.60 -13.9 21.60 4.78 1.90 16.8
EZ 0 15.80 4.74 0.90 14.8 32.6 33.92  4926.30 - 19.78 4.50 1.40 16.8
40 mg/L 17.54 4.87 2.20 16.4 30.0 33.29  6367.95 29.3 20.50 4.60 1.50 16.0
50 mg/L 18.24 4.93 1.60 16.0 32.0 34.63 5674.95 15.2 20.57 4.65 2.05 17.0
60 mg/L  16.70 4.62 2.00 15.2 32.6 33.43  5554.20 12.7 22.60 4.63 1.50 15.6
Fe 2 0 19.90 4.62 2.14 14.4 34.8 35.92 5938.20 - 19.34 4.67 1.70 16.4
3ml/L  18.70 4.85 1.20 15.6 34.4 33.66 6 040.20 1.7 17.30 4.39 1.00 16.8
4 ml/L  19.85 4.97 2.70 15.4 34.6 34.47 6167.10 3.9 18.40 4.24 2.00 15.6
Sml/L  19.20 4.84 2.00 16.4 35.0 32.73  6470.85 9.0 20. 65 4.73 1.25 17.2
T PR 0 18.98 4.68 1.80 16.0 35.0 33.92  5419.50 - 21.24 4.50 2.20 16.4
4 mg/L  19.00 4.86 1.90 16.6 35.2 34.95  6775.50 25.0 22.00 4.45 2.60 17.2
5 mg/L  17.00 4.76 1.90 15.2 31.8 35.01 6 403.50 18.2 20.00 4.51 0.40 15.6
6 mg/L. 18.70 4.64 1.60 14.6 35.4 35.61 5932.05 9.5 17.70 4.30 1.40 15.6
i K . 30 ko
W M TR amm R RCKM MK @B Rk B ik ARE PR B KW
5 g kg/hm2 72/ % cm cm cm g s g kg/hmz 7=/ %
R 0 42.6 31.85 8736.75 - 14.96 5.15 0.50 18.4 31.6 33.14 6 603.75 -
500 mg/L. 42.6 32.41 8710.35 -0.3 17.50 5.29 0.80 18.4 36.6 32.46  7818.45 18.4
1000 mg/L  42.7 32.36 8940.75 2.3 15.16 5.40 0.70 18.8 30.4 32.62  8300.25 25.7
1500 mg/L  39.6 32.55 8 308.95 -4.9 18.10 5.42 1.30 18.4 34.6 33.48 7736.25 17.1
2R 0 39.2 32.64 7955.40 - 17.18 5.22 1.60 15.6 33.6 34.17 7 034.40 -
40 mg/L. 42.8 28.65 8 107.05 1.9 17.64 5.48 1.80 19.6 33.4 32.51  7990.35 13.6
50 mg/L  40.5 28.57 8 448.00 6.2 17.25 5.41 1.05 18.4 34.0 32.98 8 185.50 16.4
60 mg/L.  43.8 33.64 8967.15 12.7 18.50 5.31 1.50 18.4 35.6 33.06 8 304.60 18.1
Bl 0 36.4 30.66 8 704.35 - 15.74 5.19 0.90 18.0 33.0 29.81 8 130.60 -
3ml/L 34.6 28.31 7400.25 -15.0 13.60 5.29 0.80 18.4 27.2 26.89  7793.55 -4.1
4 ml/L  37.2 32.78 8 290.95 -4.7 16.06 5.02 2.80 16.8 26.8 34.24  7284.45 -10.4
Sml/L 42.5 30.99 8 383.65 -3.7 17.30 5.28 0.90 18.4 35.2 29.31 7 672.80 -5.6
ik 0 39.8 28.97 7 084.65 - 15.30 5.06 0.90 18.8 32.2 28.01  5609.55 -
4 mg/LL 42.2 32.46 6 219.60 -12.2 15.56 5.02 0.60 17.2 28.6 37.56  7532.40 34.3
5Smg/LL  40.4 30.59 8 532.00 20.4 16.00 5.12 1.20 16.4 31.6 35.42 7 039.80 25.5
6 mg/L  37.6 30.29 8446.20 19.2 18.56 5.00 2.70 17.6 34.8 33.43 7 900.95 40.8
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