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Effects of a soil conditioner on drought resistance of maize seedling

YIN Mei, SU Fan, FU Li-bo, CHEN Hua, CHEN Jian-feng, WANG Zhi-yuan, HONG Li-fang
(Agricultural Enwironment and Resources Institute, Yunnan Academy of Agricultural Sciences, Kunming, Yunnan 650205, China)

Abstract: In order to study the effects of a new soil conditioner, M3T, on drought resistance of crops, a pot-based

experiment applying M3T with different concentrations on maize seedlings under drought was carried out. The results

showed that M3T improved water-holding ability of soil and prolonged the life time of maize seedling by 3 ~ 11 days. It

also increased height and biomass of maize seedlings. Dynamic examinations on contents of chlorophyll, MDA, Pro, sol-

uble protein, POD and SOD in maize seedlings showed that maize seedlings without any M3T treatment displayed earlier

physiological responses to water stress than those with M3T treatment. It was further found that 0.01% ~ 0.05% M3T

promoted the plant growth, and 0.04% ~ 0.05% M3T enhanced the drought resistance and prolonged the life time of

maize seedlings. In conclusion, 0.02% ~0.03% M3T was optimal for the growth of maize seedlings under drought.
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Fig.1 Variations in water-holding abilities of soils with

M3T varying in concentrations at room temperature
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Table 1  Effects of different treatments on survival time, plant height, length and width of leaf of maize seedlings

s e s H g
Survival time Plant height Length of leaf Width of leaf

Treatment

/d /ecm /cm /em
0% M3T (CK) 12.33+0.58 f 74.67+9.07 be 50.00+£13.23 b 1.77+0.25 b
0.01% M3T 15.00+£0.00 e 89.00+£8.54 a 68.33+£10.41 a 2.60+0.61 a
0.02% M3T 18.67+0.58 d 85.27+5.81 ab 65.00+5.00 ab 2.67+0.29 a
0.03% M3T 20.67+0.58 ¢ 79.87 +3.6labe 58.33+7.64 ab 2.47+0.25 a
0.04% M3T 22.00+£0.00 b 80.17 £ 8.60 abc 58.33+7.64 ab 2.47+0.15 a
0.05% M3T 23.67+0.58 a 71.70+6.19 ¢ 51.67+7.64 b 2.43+0.06 a
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Table 2 Effects of different treatments on biomass, dry weight and root-top ratio of maize seedlings

Jrsty ﬁ%i. JFE ﬂﬂjﬂﬁi ﬂiﬂ:*i. e '

Treatment Fresh weight Dry weight Shoot dry weight Root dry weight Root-top ratio

/(FW g+ plant~") /(DW g-plant™") /(DW g-plant™") /(DW g plant=") (DW/DW)
0% M3T (CK) 6.17+0.42 ¢ 1.51£0.15 ¢ 0.97+0.17 ¢ 0.54+0.04 b 0.56
0.01% M3T 11.73+£2.29 a 2.00+£0.11 a 1.33+0.14 ab 0.70+0.04 a 0.53
0.02% M3T 11.86+x1.11 a 2.08+0.26 a 1.36£0.15a 0.71+0.02 a 0.52
0.03% M3T 10.27 +1.41 ab 1.90+£0.12 ab 1.27+£0.10 ab 0.69+0.03 a 0.54
0.04% M3T 10.03 +1.67 ab 1.87+0.19 ab 1.25+0.15 ab 0.68+0.05 a 0.54
0.05% M3T 8.63+1.11 be 1.77+0.07 b 1.10£0.04 be 0.58+0.04 b 0.53
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Table 3 Effects of different treatments on chlorophyll content of maize seedlings under drought
AL Treatment 1d 24d 4d 6d 8d 10 d 12d

0% M3T (CK) 2.18+0.37 a 2.32+0.52 a 2.33+0.46 a 2.36+0.13a 2.76+0.60ab  2.44+0.09b 2.06+0.41 b
0.01% M3T 2.37+0.30 a 1.93£0.20 a 2.41+0.16 a 2.34+0.44a 3.12+0.07a 2.76+0.14 a 3.05+0.18 a
0.02% M3T 2.11+x0.69 a 2.02+0.09 a 2.47+0.38 a 2.41+0.36a 2.78+0.21ab 2.68+0.04ab 3.02+0.16a
0.03% M3T 2.31+0.36 a 1.94£0.35 a 2.36+0.23 a 2.71+0.43a 2.53+0.03b 2.63+0.07ab  2.71+0.92 ab
0.04% M3T 2.27+0.36 a 2.30+0.21 a 2.34+0.08 a 2.51+0.53a 2.75+0.10ab  2.85+0.17 a 2.78+0.32 ab
0.05% M3T 2.01+0.16 a 2.28+0.39 a 2.49+0.04 a 2.70+0.25a  2.52+0.12b 2.88+0.30 a 3.22+0.43 a
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Table 4  Effects of different treatments on MDA content of maize seedlings under drought

HEFH Treatment 1d 24d 4d 6d 8d 10d 12d

0% M3T (CK) 2.50+0.30 a 2.35+0.21 a 2.50+0.18 a 2.83+0.08 a 2.55+0.35 a 2.87+0.50 a 3.16£0.28 a
0.01% M3T 2.49+0.16 a 1.98+0.22 a 2.47+0.24 a 2.38+0.28 b 2.38+0.38 a 2.41+0.53 a 3.05+0.18 a
0.02% M3T 2.05+0.41 a 2.00+0.10 a 2.48+0.36 a 2.45+0.15ab 2.40+0.35a 2.99+0.52 a 3.02+0.16 a
0.03% M3T 2.30+0.38 a 1.95+0.36 a 2.41+0.27 a 2.75+0.26ab 2.39x0.14 a 2.83+0.29 a 3.01£0.44 a
0.04% M3T 2.30+£0.41 a 2.03+0.31a 2.42+0.21 a 2.50+0.29ab 2.41+x0.23 a 2.45+0.31 a 2.81+0.27 a
0.05% M3T 2.06+0.10 a 2.30+0.36 a 2.51+0.04 a 2.75+0.33ab  2.53x0.12a 2.55+0.27 a 2.94+0.12 a
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ARG S B R AR R R B SERE G AR & R e (ELRE G I R RS, TS
VR BRI X P A O 0 -0 JETIED , Al R A SR AR A AN BT

x5 TEPETAELENEXRGEHFHEBRISHENL/ (g g™")

Table 5  Effects of different treatments on Pro content of maize seedlings under drought

AbFPR Treatment 1d 2d 4d 6d 8d 10d 12d

0% M3T (CK) 67.38+13.64a 59.33+6.51a 92.10+10.44 a 263.28+51.90a 337.72£33.14a 345.35+43.40a 414.36+£36.20 a
0.01% M3T 68.68+12.54a 56.49+15.58 a 69.55+14.53 a 186.02+37.74 bc 298.30+43.17 ab 318.17+50.47 a  361.43 +40.81 ab
0.02% M3T 74.86+10.05a 55.44+7.76a 70.09+9.15a 154.96+35.99 ¢ 252.80+34.78 be 309.92+37.02 a 342.38+28.42 be
0.03% M3T 75.25+5.94a 54.27+11.75a 66.48+13.89 a 247.98+44.48 ab 249.36+9.51 bc  297.45+54.06 ab 318.54 +45.46 cd
0.04% M3T 72.69+5.16 a 56.12+16.96a 56.94+11.87 a 199.94+46.10 abc 221.85+29.99 ¢d 225.90+37.89 bc 289.78 +27.89 cd
0.05% M3T 69.11+13.07a 59.03+10.92a 58.13+10.51 a 170.77+33.77 ¢ 177.51+28.59d 214.37+25.60 ¢ 255.05+23.95 d
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Table 6  Effects of different treatments on soluble protein content of maize seedlings under drought

ALFH Treatment 1d 2d 4d 6d 8d 10d 12d

0% M3T (CK)  3.6120.47a 5.75+0.26a 6.18+0.0lb  8.3620.61 cd 10.18+1.14be 12.2220.23b  13.30£0.34 ab
0.01% M3T  4.12:0.42a 4.78+0.25b 6.72+0.06a 9.1320.75bc  10.78+0.12abc 12.07+0.51 b  13.31+0.58 ab
0.02% M3T  3.62+0.59a 4.79+0.38b 6.13£0.06b  9.7320.38ab  11.07+0.62ab 14.05+1.64a 14.42+0.29 a
0.03% M3T  4.38+1.01a 5.33+0.50ab 6.66+0.19a 10.6120.9%4a  11.48+0.21a  14.15:0.70a 14.41=1.04 a
0.04% M3T  3.81:0.19a 5.03+0.49b 6.59%0.15a 9.06+0.54bc  10.44+0.55abc 12.20+0.71b  12.63=1.17b
0.05% M3T  3.87+0.89a 5.04%0.25b 6.39%0.38ab 7.79%0.49 d 9.77+0.28¢c  11.89+0.97b  12.28+20.60 b
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Table 7  Effects of different treatments on POD activity of maize seedlings under drought

AL B Treatment 1d 2d 4d 6d 8 d 10d 12d

0% M3T (CK)  116.67+19.53 a 141.67£21.65ab  187.50£26.02a  352.08+30.67a  418.75£24.20a 266.67+16.60 c  144.79£31.72d
0.01% M3T  112.50+24.02a 141.66+19.00ab  172.22+9.66ab  333.33+38.89ab  420.83+11.46a 495.83+21.02a 320.83+19.47 ¢
0.02% M3T  135.00%37.44a 128.33£16.73b  141.67£25.67cd  341.67+8.89ab  412.50£6.17a  516.67+36.32a 545.83+27.28 a
0.03% M3T  129.17+21.71a 104.17£37.03b  122.92£9.08 d 205.83+29.48h  308.33£11.03b  487.50+18.20a  512.50+48.05 a
0.04% M3T  145.83+15.74a 183.33£21.65a  150.00£10.24 bed 212.50£36.09 ¢  283.33£29.17b  358.33+18.17h  438.89+20.97 b
0.05% M3T  134.17+16.46a 173.75£20.65a  158.33+11.02abc  233.33222.91¢  250.00£19.10 ¢  283.33+30.63 ¢  370.83+25.58 ¢

SOD W P AL WL 36 8 /i 2 K, £ 40P SOD
1EH LT —# 54 KL BR 0.05% M3T AL HiE SOD Ji 14

WEAT T RSN, HoAth AL P38 I, CK AL PRI N 5 22
4 KRG, A AL #E SoD JE P 28 ;8 ~ 10 KA,
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AREEA N, 12 K, M3T Zb 3 i, M3T He BE 5 SOD 1%
PR 2 A G, 0.019% M3T 23 SOD 75 14 3
L, 0.05%M3T A FR 18

x8 FTEMETARLEHEKRLE G SOD FEMTL/(U-g!)

Table 8  Effects of different treatments on SOD activity of maize seedlings under drought

6d

8d

10d

12d

92.10£14.24 a 263.28+11.88 a

69.55+8.67 ab 186.02+ 15.51 be

70.09 + 18.57 ab 154.96+14.34 ¢

66.48+13.76b 247.98+18.42 a

A3 Treatment 1d 2d 4d

0% M3T (CK) 57.39+£3.05a 59.33+7.72 a

0.01% M3T 58.68+5.94a 56.49+7.41 a

0.02% M3T 54.86+4.60 a 55.44+8.77 a

0.03% M3T 55.25+6.83a 54.27+4.99 a

0.04% M3T 52.69+8.15a 56.12+5.37a 56.94+3.49 b
0.05% M3T 59.11+5.50a 59.03+8.34 a

199.94 £37.03 b

58.13+17.02 a 170.77 +32.31 be

337.72+£30.82 a
298.30 +40.96 ab
252.80£36.25 be
249.36 £27.59 be
221.85+32.04 cd
177.51£26.18 d

345.35+46.09 a
318.17+44.60 a
309.92+29.19 a
297.45+42.13 a
225.90+30.78 b
214.37+£32.38b

166.25 +27.58 ¢
361.43+38.44 a
352.38+25.51 a
318.54+39.54 a
319.78+45.43 a
255.05+£32.499b
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HEFgent ek i A B, N A& T ey
JAR 185 LA B TR AE B ¥ e IR 45125 - 260

A A SR BT M3T 7™ b J&8 TR SR R, B
P HHERK AR ), T AE N TR 40°Cit & % i
25°C R U fin M3T 1Y 4 35 PR /K 1 #5575 3
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ARSI A a8 UE B AE K Ay i 451 R, &
VBN M3T AR T E KRG A, A bt
5 M3T Kb B ) K4 Ak e G e
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ARFE AR e KA, BB CK AL B 2 78 400N 31+
BOKo 5 8, A THMIES RN .. T2 T,
M3T 4b A o $2 &5 T EOK &) 1 0 AE T B 7E
0.01% ~0.05% M3T ¥ £ [4] , K 4) 15 A7 15 I (1] Fili
M3T Jiti FH ¥ B8 T i 2B 4, 2 80 1 AR G

XA FE F R LT I 4 2 MDA il 2018
R PE R . POD Al SOD i M 1 2h 25 I i 45 R B
N, A M3T Ab PR K40 1 e I8z 2K 43 i ae
77 A — ZR 0 A B A Ak S T AR X 5 5 R [k
JE M3T AL FR 1) A= BAE bR sl 2545 3R W, M3T Wk B IK
B KLy B 7 AR R T 5 A0 Y B R B L M3T
W R AL B, ULIIFE RN A M3T A B T4
fiff SRR S35 ik, SR AR Bk

FEr R, WSS & FE AR A6 B XHR K GR A 52550 1
BRI TR, 45 3 3R W DR AKGR) B2 w3 i 6 338K 43

FIFHH 2.1% ~29.8%7, FEITFA , 4k S5 AT
52T PR FIVRIAS[R) 7 35 P00 & /N2 I R ), 465 1 i
I PRIK RN FENZZ HT RO e /NE P 45 R B
RS FE B T AR K R Ak BN 2E R A e,
14.2% ~20.1%" . LA E0F9E A IR 36 #8459 +
SR BRI A L AT DA S A B A K AR
PERKFIH =,

RIGEE T W, IR ) M3T Al D4R Ry 35
FREKRES) B SR AE Y PR M. 72 0.01% ~0.05%
M3T jifii VG FEl 9, 0. 01% ~ 0.03% M3T Ab # 7 T 5
Jo3E T A AT BRI A4 ,0.04% ~ 0.05%
M3T AbHIN B A ) F E ORGP, HAF 1 i ) 5
Ko BRIERED T 2WE FHAERKRKT,0.02%
~0.03%M3T AL B FAER AL HE
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