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Abstract: [ Objective] The effects of different soil textures on root growth and distribution of drip-irrigated rice during
seedling stage were studied, and the important role of soil environment on rice seedling growth under drip irrigation was
revealed. [ Method] A potted soil column experiment was conducted in the experimental site of the Shihezi University.
Three treatments, heavy loam, light loam and sandy soil, were designed. Each treatment was repeated for five times.
Samples were taken 10, 20, 30 and 40 days after sowing. The seedling emergence rate, root morphology, biomass, root
activity and root distribution under different treatments were compared and analyzed. Effects of soil conditions on root
growth and distribution of rice seedlings under drip irrigation were analyzed. [Result] The average seedling emergence
rate in sandy soil was 15.21% higher than that in heavy loam soil and 4.6% higher than that in light loam soil,
respectively. The root volume in heavy loam soil was 18.53% and 43.15% higher than that in light loam and sandy soil
respectively; the longest root length in sandy soil treatment was 38.44% and 12.69% higher than that in heavy loam and
light loam, respectively; the total biomass in heavy loam soil was 19.76% and 41.48% higher than that in light loam and
sandy soils, respectively. The root biomass of heavy loam soil increased by 14.98% and 35.83% compared with that in
light loam and sandy soils. The root activity in seedling stage followed the following trend: heavy loam soil > light loam
soil > sandy soil, and the average root activity within 40 days in heavy loam soil was 3.54% and 13.91% higher than that
in light loam soil and sandy soil, respectively. The proportion of roots in the soil at depth from 0 to 5 cm in each period
was always the largest. [Conclusion] The results showed that different soil textures had significant effects on rice
seedling emergence rate, root morphology, biomass, root activity and root distribution under drip irrigation. Therefore, in
order to achieve the goal of high quality, high yield and high efficiency, different sowing amounts and corresponding
cultivation practices should be taken in the process of popularizing drip irrigation.
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Table 1. Physical properties of different soils.
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Table 2. Effects of different soil textures on seedling
emergence of drip-irrigated rice.

R 3ipu] SEHHER
Soil texture Average emergence rate/%
HEIET Heavy loam soil 73.95¢
23+ Light loam soil 79.16 b
b+ Sand 83.33a
SPYIB EBRAEZE (n=9) . AF/ING FREE KR Z 5715 F] 0.05 R K
F(LSD #5548

Mean3SD(n=9). Different lowercase letters indicate significant
difference among the soils at 0.05 level(LSD test). The same as below.

BT RPRRE.
134 #EFEN

# 5 10, 20, 30. 40d FLHL 4 k¥E, R TTC
I 5E IR FR A,
135 #EHH

F&J5 10, 20, 30. 40d JLH 4 Vb, #kEEL
s, YIS N 0-5 cm. 5-10 cm. 10-15 cm Al
15-20 cm 3£ 4 NEE, RIS A LB TA
MR, BH T8, EHAEF 105°C FAF 30

25—~ A —=— # LI Heavy loam soil

20

—o— %13 Light loam soil
—2— fh-+ Sandy soil /;-:

I Z % Number of roots

F-HJHR K Mean root length/cm

&5 KEL Days after sowing/d

251

min, 70°CHLEIHE, K.
14 BB

TR B 5K F Excel 2003 3E1T %34 , 5% 1] Spass
stitistic 19.0 #EAT 41T 2047, {FH Origin 8.5 £,

2 RO

21 TIERMEEKEHE RN

A E LR B R e K. B, <. #
A, XK ST AR . A
[7i) - 3985 b KRS 1) HE T R T ZE A BT T, AN TR
B b A P R AR E KT, T RERIN
WE>RgEL > EIEL, R REE, T
HE R EE L B+ %5 15.21%F1 4.6%.
22 TIERMNTEEEEKERARSHE

BEE 7% 5 RSN, AR R RIEA
F IR bR R BT . AR B AN ]
1), {E3%J5 10d B, HTifshr 2R A EE; #5520
d I, &I AR 22 g I k. bR R B
RAB RN EIE - >+ >4, MKl

4.0
3.5
3.0
25
2.0
1.5
1.0
0.5
0.0
.05 | | | | | | |

R Z1E B! Root volume/cm?

i J5 K%L Days after sowing/d

20

I KM Longest root length/cm

1 1 1 1 | 1 J
25 30 35 40

)5 KREL Days after sowing/d

B EAREZE(N=9). AF/ING FHEE RO ZE 1L F] 0.05 B K T-(LSD k).
Mean35D(n=9). Different lowercase letters indicate significant difference among the soils at 0.05 level(LSD test). The same as below.

Bl 1 N[E 35 Bt 3ok A i AR AR AR AR 2

Fig. 1. Effect of different soil texture on root morphology index of rice under drip irrigation.
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Fig. 3. Effect of different soil texture on root activity in drip-irrigated rice at seedling stage.
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Fig. 4. Effect of different soil texture on root distribution of drip-irrigated rice at seedling stage.
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