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Effect of Irrigation on Root Distribution, Nutrient Accumulation

and Grain Yield in Spring Maize
CAI Hong—guang, YUAN Jing—chao, YAN Xiao—gong, LIU Jian—zhao, ZHANG Xiu—zhi,
ZHANG Hong—xi, WEI Wen—wen, REN Jun
(Institute of Agricultural Resource and Environment, Jilin Academy of Agricultural Sciences,
Changchun 130033, China)

Abstract: An experiment in the field was carried out to study the soil structure, root morphology, nutrient accu-
mulation, grain yield and its component under different irrigation modes in the middle of Northeast. The results indi-
cated that three phase proportions of soil change significantly under irrigation conditions. The proportion of soil
phase decreased and the proportion of liquid and gas phase increased significantly. The soil bulk density in 0 - 20
cm decreased 6.7% — 17.9%. There were not significant for root dry weight and root length in 0 — 60 c¢m soil layer in
different irrigation treatments. However, the proportion of root dry weight and root length in the deeper soil layer was
higher after irrigating. It was also beneficial to the nutrient accumulation and water utilization. Comparing with the
CK, the N, P and K accumulations were increased 14.5%, 42.6% and 16.1% in the T1 and T2 treatments and the
biomass and grain yield were increased 19.8% and 14.3%, respectively. So it is necessary to reasonable irrigation
for getting higher grain yield by improving the soil structure, decreasing the soil bulk density, adapting the distribu-
tion of root in soil layer, and increasing the nutrient uptake of plants.
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Table 1 ~ The characteristics of physics and chemistry in soil in 0—60 ¢m under different irrigation conditions
ib B +Z(cm) T (g/em’) [ 4H (%) WHH (%) S (%) AR (ghm?)  TWEZ (kg/hm?)
Treatment Soil layer Bulk density Solid Liquid Gas Ammonium-N Nitrate-N
CK 0~10 1.33 56.12 25.60 17.98 11.77 75.27
11~20 1.53 63.12 28.70 8.18 2.88 17.97
21~30 1.50 64.60 26.70 8.60 1.42 1.42
31~40 1.54 63.62 27.70 8.66 2.55 3.90
41 ~50 1.44 61.86 25.60 12.14
2.50 2.50
51~60 1.45 59.72 27.30 12.88
T1 0~10 1.24 49.81 25.80 24.39 5.09 38.41
11~20 1.37 58.50 31.25 10.25 0.96 18.35
21~30 1.43 58.11 29.30 12.56 1.44 4.31
31~40 1.45 58.25 31.25 10.51 1.75 6.90
41 ~50 1.38 55.18 30.35 14.48
6.10 6.66
51~60 1.40 55.63 29.05 15.32
T2 0~10 1.09 43.87 22.50 33.63 1.38 19.59
11~20 1.31 55.84 29.55 14.61 3.60 14.08
21~30 1.38 58.34 30.10 11.60 4.27 8.74
31~40 1.43 56.09 29.50 14.42 3.50 7.26
41 ~50 1.40 55.21 29.80 15.00
1.67 8.08
51~60 1.42 55.73 29.10 15.17

S A EESA 0 ~ 40 em £F 10 em H—ZM5E , 40 ~ 60 em H—JZ

Note: The content of ammonium=N and nitrate=N were divided into 10 ¢cm during 0-40 ¢m and 20 ¢m in 40-60 cm.

T H(g) Root dry weight

R (m) Root length
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Table 2 Biomass, grain yield and its components under different irrigation conditions
A HE Yyt (kg/hm’) 7 ik (kg/hm’) BPRALECRL) AL (R /hm) TR (g)
Treatment Biomass Yield Grain number per ear Ear number 1 000-grain weight
CK 20904 b 10436 b 499.4 b 62150 a 349.7 a
T1 24325a 11850 a 5492 a 64167 a 340.5 a
T2 25776 a 12 006 a 579.7 a 65 000 a 3220a

T« RSB S AR /NG 5 B 7R 22 5 35 (P<0.05) .. T2l

Note: Values followed by different letters in the same column means significant difference at 5% level. The same as the following tables.

2.4 EHAXEK RS RRM M0

R S5 R AR IR 4y R I N . 5 CK A
L, T1 T T2 A 38R /% W 2 43 0l 38 i 16.3% F11
13.2% , W B B 0 S B4 11 59.9% 11 25.7% , W B 43 31)
BN 19.4%F1 12.7% . 3 DAEFREILL T AR T 1Y
R BRI R A R RS AE R 4 43 B LE
BT, TP, TR B R SRR Ll

A3 5K 67.6% 67.7%H1 16.9% , 2B T1 &b FE T 3743
NG FF 1] 70 1 (R 5538 300R B R 5 5 T AR BEAH L
B, T2 A B () R AR R R b Bl o b A,
47.4% , "] g i T O d R S EUE RS R A K
BT HE K, F2 3 e R AN FE 43 T2 IEAh , T2 AbFE T A
PRAS FE AR A0 b ) = T A L R T RE A TR AR

®R3 AEEBRLETHESRERE

Table 3 The nutrient accumulation under different irrigation conditions kg/hm®
N P K

i : : :

T & FF T R & FF T K 5 FF T KL
reatment

Straw Grain Straw Grain Straw Grain

CK 78.1b 162.2b 18.1b 329b 1133 b 21.8b

T1 90.4 a 189.0 a 263 a 55.0a 134.1a 272 a

T2 874 a 183.5a 303 a 33.7b 1299 a 224D
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