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7 31.36% 46.16% 15.22% , A[EIALFEE] + 58 NO, -N & &t 25 2 KF NH-N, AEFWHEME 0 ~40 cm £ 1
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BN R KRR E T R KSR AR AL o FE K AL B (KT K2) 4 m A A= 77 00 3. 04% ~11.15% 38 & T 5%
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o LA MZE TR AR AA RN R RCR SRR W R AT O, S B HE K T 2y A 0 A R KO
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Effect of Controlled Drainage on Loss and Utilization of Nitrogen
in Hetao Irrigation District

DOU Xu'? SHI Haibin'®> LI Ruiping'> MIAO Qingfeng'®> TIAN Feng'> YU Dandan'"
(1. College of Water Conservancy and Civil Engineering, Inner Mongolia Agriculture University, Huhhot 010018, China
2. High Efficiency Water-saving Technology and Equipment and Soil Water Environment
Engineering Research Center of Inner Mongolia Autonomous Region, Huhhot 010018, China)

Abstract: To explore the effect of controlling drainage on soil nitrogen loss, nitrogen fertilizer use
efficiency and yield in oil sunflower farmland, the growth period control drainage depth was set to be
40 cm (K1), 70 cm (K2), and 100 cm (K3), open ditch drainage was chosen as the control treatment
(CK), and field trials were carried out. The results showed that the soil NH, -N content of K1 treatment
was the highest, with an average value of 20. 17 mg/kg, which was significantly higher than that of other
treatments (P < 0.05), and was 31.36% , 46.16% , 15.22% higher than that of K2, K3 and CK
treatments. The NO; -N content of 0 ~40 cm soil after irrigation during the growth period showed the
trend from large to small as K1, CK, K2 and K3. The loss of NO; -N in different treatments was greater
than that of NH, -N. The loss of NO, -N in KI, K2, K3 and CK treatments was 60% , 52.63% ,
30.77% and 58.82% higher than NH, -N, respectively. For the subsurface drainage treatment, the
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smaller the outlet depth was, the smaller the drainage and the nitrogen loss were, and the control of
drainage stabilized the change of groundwater depth. The controlled drainage treatment ( K1, K2)
increased the partial productivity of nitrogen fertilizer by 3.04% ~ 11.15% , and increased nutrient
absorption. The partial productivity of nitrogen fertilizer in K1 treatment was the largest, which was
increased by 4.54% , 7.72% and 11. 15% compared with K2, K3 and CK treatments respectively (P <
0.05). K1 treatment can significantly increase corn yield (P <0.05), which was 4.52% , 7.69% and
11. 14% higher than that of K2, K3 and CK treatments, respectively.

harvested, the NH," -N content of 0 ~ 100 cm soil in each treatment was 0. 98 ~8. 13 mg/kg, and the soil

After the oil sunflower was

NH, -N content was decreased with the increase of soil depth, the soil NH, -N content in 0 ~40 cm soil
layer of CK treatment was the largest, which was 11.65% , 14. 55% and 18. 19% larger than that of K1,
K2 and K3, respectively (P <0.05). The NO, -N content in the same soil layer under the same
treatment was significantly higher than the NH, -N content. After irrigation during the growth period, the
NO, -N in the 0 ~10 cm soil would flow to the deep soil with water, while most of the NO; -N in the K1
treatment would be accumulated in the 20 ~ 40 cm soil layer. In the middle and late stages of growth, the

20 ~40 cm soil layer was the vigorous oil sunflower root layer, and the K1 treatment had relatively high

2021 4

nitrogen utilization in the soil.

Considering oil sunflower yield, soil nitrogen change law, nitrogen

fertilizer use efficiency and nitrogen loss, the suitable drainage method was to control the drainage depth

of 40 cm during the growth period (K1).

Key words: controlled drainage; NH, -N; NO, -N; nitrogen loss and utilization; oil sunflower
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Fig.1 Rainfall and temperature during growth

period of oil sunflower in 2020
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Tab.1 Soil physical properties in experimental area

+ 2 E/em FIEAE/ (grem ™) LN K/ % T i) 357K %/ % RIS K E/ (em-s™") TR
0~20 1. 426 ~ 1. 464 0.352 ~0.354 0.219 ~0.230 3.939 x107° B+t
20 ~ 40 1.468 ~1.472 0.360 ~0. 365 0.238 ~0.242 3.798 x 10 73 3 I 4 £
40 ~ 60 1.470 ~1.476 0.346 ~0. 351 0.240 ~0. 246 1.238 x10~° -t
60 ~ 80 1.483 ~1.488 0. 340 ~0. 347 0.229 ~0. 234 2.073 x10 73 -+
80 ~ 100 1. 485 ~ 1. 490 0.348 ~0. 353 0.239 ~0.241 5.176 x10 =3 i

MR 100 em, [B] FE 20 m, 45 42 2 80 mm, 3 B
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Fig.2  Field layout diagram
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Fig.3 Changes of soil ammonium nitrogen content

in different treatments
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Fig.4 Changes of nitrate nitrogen content in

different treatments
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R # /N KL CK K2 K3, H2E 5 /NTF 0~
40 cm, %M K2 K3 b3 NO, -N 5 i B3| +HER)Z .,

Zig Ll NH, -N 7E - 383 P Eis B IF A
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Fig.5 Ammonium nitrogen and nitrate nitrogen

losses in different treatments
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NO; -N i 2% 5t 75 AL R R AE AR 30 K 28 5, T 2k i R
F/NH K3 K2 .CK K1, Hd K1 K2 K3 &b jE) 2% &

B2 (P <0.05), Kl K2 4b ¥ & K3 4 571 B& A%
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(K3) 1 7 HE K B BT, HE K 2 A 6 3R, B
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2.3 HAAXMBEREFASED=ENZ T

B2 2 AT LA ), A A HE7K J7 200 ok 0 R A
TEANTR) 22 57, W5 HE 7K b PR BE % A= 7 30 45 i HE K B
JE B HE T, AR R R R T 0D b KT 4 A A
WA i R OK, BE K2 (K3 [ CK Ab 3] 35 19 hn 17, 54 %
39.08% 23.47% (P <0.05) ,K2 Zb3 % K3 4b ¥ 5
FHIM18.33% (P <0.05) , CK &b HAE AR I 2 48
K1 K2 Zb 34K 19.00% .4.80% , 5 K1 4b P A7 7E i
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X MR 8 B0 5 ) 5 AR AR 0 R B A T 22 e 1 R
AN, oA K1 K2 b ISR 1 % e 2 = T K3 b g
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x2 ARHAFREZAANERTE
Tab.2 Nitrogen utilization efficiency and yield

of different drainage methods

e MERRARE, Ak BEwA S/ R/
(kg+hm™*) ¥/ % (kg-kg™')  (kg-hm™?)
K1 142. 14* 35.53" 22. 33" 3836.11°
K2 120. 93" 33.01° 21.36" 3670.33"
K3 102.20° 28.50" 20.73¢ 3562.10°
CK 115.12° 27. 43" 20. 09 3 451.50"

T TR 50RO 5 RS [R) 2B 32 Ak #1122 536 0. 05 3K, T
il o

SUIR 7 7 K EMKR IR KT K2 K3 (CK,
K 4 B (K1 K2 ) 4285 U5 2 ) 3.04% ~
UL 15% 4R TR AMRMCRE . FEeb KT Ab SR O
AR B TILIRAR TR 4 51 K2 K3 CK
AbPREEN 4. 54% [ 7.72% 11.15% (P <0.05) , I
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