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Effects of different water-holding materials on seedling growth of dry-farming
maize and soil water storage in Loess Plateau of Inner Mongolia

TIAN Lu, LI Li-jun, GUO Xiao-xia, LIU Jing-hui, LIU Xia
( College of Agronomy, Inner Mongolia Agricultural University , Hohhot, Inner Mongolia 010019, China)

Abstract: In order to make clear the water conserving effects of different water-holding materials and to relief the
restriction of water shortage on seedling growth of maize in dry-farming area, the experiment was conducted in Qingshuihe
County, Inner Mongolia. There were 5 treatments including PAA(A1), PAM(B1), humic acid(C1), bentonite(D1)
and control(CK) in 2011, and 8 treatments including A2, B2, C2, Al, Bl, C1, DI and CK (1 meant that the water-
holding materials were applied in only one year, while 2 meant that they were applied continuously in two years) in
2012. The effects of these materials on water conserving ability of soil as well as seedling growth and yield of maize were
analyzed. The results showed that, in 2011, the overall effect of the treatments was ordered as: Al > Bl > D1 > Cl >
CK; the water-holding materials could increase the emergence rate and shorten the emergence time of maize by 1 ~ 2
days. In 2012, all water-holding materials promoted the seedling growth of maize and the water conserving ability of soil,
and the overall effect of the treatments was ordered as: A2 > B2> C2 > D1 > Al > Bl > Cl1 > CK. Compared with CK,
the emergence rate of maize under A2, B2, C2, D1, Al, Bl and Cl increased by 9.87%, 7.28%, 5.71%,
541%,4.41%, 3.13% and 1.26%, respectively; the daily increment of plant height increased by 15.67%,
14.93% , 13.43%, 11.94%, 11.94% , 8.21% and 0.00% , respectively; the fresh weight increased by 38.84%,
34.52%, 28.80% , 25.17% , 21.93% , 13.67% and 2.48% , respectively; the soil water storage in 0 ~ 20 c¢m dur-
ing seedling stage increased by 30.07% , 28.16% , 16.26% , 15.62% , 8.50% , 7.97% and 2.34% , respectively;
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and the yield of maize increased by 25.15%, 22.45%, 19.05% , 15.05% , 14.17% , 12.88% and 5.37% , respec-

tively. Considering all the indexes and the annual changes comprehensively, the overall effect of D1 was better than that

of Al, Bl and C1, and its effect was more persistent.

Keywords: water-holding material ; maize; seedling growth; soil water storage; yield; persistent effect
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Fig.1 Effect of water-holding materials on the emergence process of maize
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Table 1  Effect of water-holding materials on plant height of maize during seedling stage
i e Hext I/ BRI/ % HXT IR/ % Dﬂ;ig:ﬁi o
e 74 Comparison 15d Comparison 2d Comparison lont height
with CK with CK with CK ety
Al 18.72Aa 17.44 27.45Aa 14.57 33.16Aa 16.39 0.96
Bl 18.53Aa 16.25 26.31Bb 9.81 32.83Bb 15.23 0.95
2011 Cl 16.21Cc 1.69 24.33Cec 1.54 29.26Cc 2.70 0.87
D1 17.46Bb 9.54 26.05Bb 8.72 31.47Bb 10.46 0.93
CK 15.94Cc — 23.96Cc — 28.49Cc — 0.84
Al 18.22BCed 7.56 26.90Cc 7.34 40.72BCe 9.82 1.50
Bl 18.02CDde 6.38 26.84Cc 7.10 39.78Cd 7.28 1.45
Cl 17.76De 4.82 25.86Dd 3.19 37.82De 2.00 1.34
D1 18.52Bbe 9.33 27.00Cc 7.74 41.02Bbe 10.63 1.50
2012 19.40Aa 14.53 29.38Aa 17.24 42 .86Aa 15.59 1.56
B2 19.29Bb 10.04 29.1ABa 16.12 42.44Aa 14.46 1.59
C2 18.84BCbc 8.86 28.46Bb 13.57 41.62Bb 12.24 1.55
CK 16.94Ef — 25.06Ee — 37.08Ef — 1.34

T e 7 K 15 K22 KO HIMER M H A0 5 R ISR UM B 78408 0.01(0.05) K P25 . FIH.
Note: 7 d, 15 d and 22 d stand for the days after emergence rate being stable. Different capital (small) letters in same columns indicate significance at 0.01
(0.05) level. The same as below.

R2 RAMBXNEXRGEHERETENZ N
Table 2 Effect of water-holding materials on fresh and dry weight of maize plants during seedling stage

7d 15d 2d
R W wE (gt FEAe D BEE/(gb) TEAgH) O BE/(e k) FE/(g k)
Year Treatment Fresh weight Dry weight Fresh weight Dry weight Fresh weight Dry weight
/(g plant™") /(g plant™") /(g plant™") /(g plant™") /(g plant™") /(g plant™")
Al 4.54Aa 0.76Aa 9.53Aa 1.56Aa 17.89Aa 3.31Aa
Bl 4.36Bb 0.71Bb 9.22Bb 1.49Ab 17.62Aa 3.27Bb
2011 Cl 3.72Dd 0.56Dd 7.76CDd 1.17¢d 16.04Cc 2.85Cd
DI 4.04Cc 0.61Cc 7.96Cc 1.21Bc 16.51Bb 2.98Bc
CK 3.68Dd 0.53Dd 7.63Dd 1.15Cd 15.83Cc 2.78Cd
Al 4.92Dd 0.87Dc 9.45DFEde 1.62DEd 19.18Cd 3.34BCb
Bl 4.64Fe 0.78Ed 9. 14EFef 1.58Ede 17.88De 3.12Cc
cl 4.52Ef 0.69Fe 8.91Ff 1.45Eef 16. 12Ef 2.92Dd
DI 4.95CDd 0.90CDc 9.64CDcd 1.82CDec 19.69BCcd 3.58BChb
o A2 5.51Aa 1.01Aa 10.46Aa 1.98Aa 21.84Aa 3.92Aa
B2 5.36Bb 0.98ABa 10.15ABab 1.91ABab 21.16Ab 3.77Aa
2 5.06Cc 0.92BCh 9.97BChe 1.84BChe 20.26Bc 3.65Bb
CK 4.58Fef 0.76Ed 8.83Ff 1.42Ef 15.73Ef 2.86Dd

2.4 RAKIFRIRT EXEE Ik S R =T
& 2 A%1,0 ~ 100 em 3K A3 B9 23 [E) 284k F0
BeBEE 2R E BB AN, 30K R R B e

KIG Uk /NS A R, 45 b B R ) £ 3 IE K 5 7E
10~20 em 2B 5N H K, 76 20 em 12T, £ 3
TE 7K 5 R AT E BA I 7 45 Ak BT 118) 25 53 38 Dk /)N o



58 T2 X AR AT

31 &

LA 15 em £)2 H 3K & A4, 2011 4F A1.BL.CIL,
DI 43 5 %8 CK #7517 26.32% .23.04% . 8. 03% .
15.69% ;2012 4 A2, B2, C2.Al.B1,C1,.D1 4} 54
CK #2 /& T 30.07%.28. 16% ., 16. 26% . 8. 50% .
7.97% 2.34% \15.62% o 53 Hr E K] 0 ~ 100 cm
5 SR S A B () AS Ak TR B ROK B AR
b P A BRI K SR RS R JE FEIR R R
FORBEA B AR S R IRR MR A - %
YEVIAR B A s B, SRR A Tk b 72, HL B
Pl R WK I 828 BRI, i 3K i 2
s, B i TERKMRHEMK G B A 518 Bk AE
FH A4 A0 3 4 oK B R ks, HEL A B

+ K H/mm
Soil water storage

015 20 25 30 35 40 45

10 |

s 20
o
= 30F 2011
[=%
3 40}
Z 50} +A;
60 f =B
I ——Cl
w70 —%—DlI
H 8ot ——CK
90
100 L
150 ¢

140
130
120 +

110 |

1 3K H/mm
Soil water storage

100 F —o—Al
—a—BlI
90 F
—A&—Cl
0k DI 2011
70 —*—CK

60

04-25 05-01 05-07 05-13 05-19 05-25 05-31
[ 151 Date(M-d)

ASLFSE A B . B A KR, BEE iR
TRATTHAERGE K, IR B) T O AK B BHAE SR K 1 1 B 22
St d I K R AR A AL PRIA) 22 B 4 K HORR TR
Fka#h . 2011 4R [RIALHETE] O ~ 100 em 3G K
HEAEH N AL > Bl > D1 > Cl > CK, HPA Al f
Bl AN AL BEHE . 2012 A AR [ AL B TE] O ~ 100 cm
HHE R KR BIARRI N A2 > B2> 2> D1 > Al >
Bl > Cl>CKo HiSba] WLAR KR LA 1 1 1 1 i
PREFA IR K0, 1D 3K 28 % 3w K 43 F)
FHRCR AN FEFRHE L A VB D 384, A [A] it A4 FR
[ A i 22 it A PR AE D Tt A —4F B ROK B8CR

LK =/mm
Soil water storage
15 20 25 30 35 40 45

g 20 ——Al
= —0—A2
—é 2012 B1
< 40 —&—RB2
3 —x—Cl1
‘_’:( —x—C2
= 60 —a—D]
_‘ug —+—CK
+H 80
100

170 ——Al —6— A2 —a Bl —a B2
| —%—Cl ——C2 —=—DI ——CK

04-25 05-02 05-06 05-13 05-20 05-27 06-04
[1 15 Date(M-d)

2 EREHIEIKENZEN

Fig.2 The spatio-temporal change of soil water storage during seedling stage of maize
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Fig.3  Correlation analysis between soil water storage in O ~ 20 cm layer and the growth indexes of maize during seedling stage
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Table 3  Effect of water-holding materials on maize yield

Ef Ui BERLEL L BRI/ PR/ FPBL™ B/ (kg hm2)
Year Treatment Grains per ear/grain Grain weight per ear 100-grain weight Grain yield
CK 438Cc 109.46De 24.71Ce 5675.73Dd
Al 486Aa 139.30Aa 28.16Aa 6538.50Aa
2011 B 461Bb 134.60Bb 27.86Aa 6447.35Bb
cl 458Bb 122.09Dd 25.19Cc 6204.75Dd
D1 465Bb 127.24Ce 26.21Bb 6305.50Cc
CK 486Fg 122.45Gg 26.86Ed 5911.95Ee
Al 526De 138.97Dee 28.06Dc 6749.75Dd
Bl 524De 137.66Ee 28.22CDe 6673.48Dd
cl 498Ef 129.21Ff 27.31Ed 6229.64Fe
oL DI 550Ce 149.98Cc 28.79BCh 7038.35Bb
A2 579Aa 161.44Aa 29.77Aa 7398.72Aa
B2 564Bb 154.78Bb 29.31ABa 7238.93Bb
2 536Dd 142.23Dd 28.37CDhe 6801 .58Cc

i

1w

7K, HIBEFE 10 min NI R B B E 1 100 ~ 1400
Fis B K A3 IR B2 R A J T B R R I 7k B | A
PAA F1 PAM J& F &> TG, RS ARET MRS . AR IE I vk 78 R K 43 W e
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