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W OEAERAND LMK EREE BAEEHERRETEHAFBRAARTEKRER, UEAEAN KRR H
K ATHENTERLMALERE 0.4(W1) 0.6(W2) 0.8(W3) 1.0 £, (W4)F1 1.2 £ (W5)5 ANEBATE R
FREKEFAIREHSAKDPPHEHH, EREW HWEKESELE RS NG EER A 10~30 cm,
KA X AR AT R A WS AL EE R A TR WL ALK 40.22% , W4 W5 AERBEFAE
RE 6% ~T%W F3FEAKE, BAGFALARNE HMEEXENHA KEREN MERH U A ARK LE
MEAAFHEERK LEAEFT IOE, B MAESEMKT 10 mg - k™', W2, W3 fo Wa LB RIEXTRK
AT P EHATI5~2mg - kg W ARRERE, ZA M LEAESHAAEAMXXR, Wb+ L
EHTEAKEYNE 4%~ 1002180, EXERGHRND L HALGERQOANEERNZFZ — A A EHS A4 EAE 10
~30mg- kg2, HAEEREWHRE LIEASMHSALENTR, UK LB A, o & RARE B 2 4 4
fE,HHEEBAEN1OE,, .

KRR D L K EREHE AR Ko d
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Effects of drip irrigation amounts on nitrate—N and water distribution
in the root zone of soybean in a wind-sandy soil

LIU Fugiang', DOU Chaoyin', LI Xiangrui', CHEN Wei’
(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou, Jiangsu 225009, China;
2. Liaoning Institute of Water Conservancy and Hydropower Science Research, Shenyang, Liaoning 110000, China)

Abstract: The objective of this study was to examine the effects of controlling water and fertilizer inside the
root zone and at the same time,, meeting soybean development requirements by more logically managing irrigation in
wind-sandy soil environment. Based on the evapotranspiration of the crop canopy at five irrigation levels of 0.4
(W1),0.6 (W2),0.8(W3),1.0(W4), and 1.2 E, (W5), a field experiment was carried out to examine the
effects of different irrigation levels on nitrate-N and water distribution in the root zone of soybean. Increasing the ir-
rigation volume resulted in increase of the depth of soil moisture infiltration by 10~30 cm, increasing the uneven
distribution of soil moisture in the root zone. The average water content of the W5 treatment profile during the seed-
ling stage increased by 40.22% compared to the W1 treatment. The W4 and W5 treatments were able to maintain a
soil moisture content of 6% to 7% in the soybean root zone. The nitrate—N exhibited a clear epimerization phenome-
non. As irrigation volume increased, so did the depth of drenching, inhomogeneity, and average nitrate—N content

of the root zone soil decreased. When irrigation volume exceeded 1.0 E_ , nitrate—N was lower than 10 mg - kg™’

pan ?
In the pre-fertility, mid-fertility, and late-fertility periods, the nitrate—N concentration interval of the soybean root
zone was satisfied by the W2, W3, and W4 treatments, which were in the range of 15~22 mg - kg™'. The irrigation
volume had a stronger negative vertical correlation with the nitrate—N content of the soybean root zone. The soil pro-

file moisture content of wind-sandy soil was between 4% and 10% , and the amount of irrigation was one of the pri-
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mary parameters influencing the distribution and nitrate—N content of wind-sandy soil ; the nitrate—N content of each

treatment varied between 10 mg - kg™' and 30 mg - kg™'. The recommended irrigation water amount was 1.0 E

pan 9

considering the crop’ s requirements for soil water and nitrate—N content in the root zone, as well as the features of

soil water and nitrate—N distribution in the root layer.

Keywords: wind-sandy soil; soybean root zone; drip irrigation; nitrate—N; water distribution
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Fig.1 Schematic diagram of sampling points
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Table 1  Correlation analysis between water content and nitrate=N in each treatment profile
H bl
S EAN I Wi w2 W3 W4 W5
Orientation Growth period Item
*E?é/%;& . -0.899 " -0.463 -0.773 0.658 -0.521
i Correlation coefficient
Seedling stage
PE 0.038 0.432 0.125 0.228 0.368
P value
X *E%/%;& . -0.941" -0.748 -0.688 -0.817 -0.527
B a0 ZEYEH Correlation coefficient
Vertical orientation Pod-bearing stage
P1H 0.017 0.146 0.199  0.092 0.361
P value
N /fﬁ%/%%& . -0.981* " -0.294 -0.336 0.915* 0.497
Y 2 Correlation coefficient
Maturity period i
PiH 0.003 0.631 0.580  0.029 0.394
P value
/f‘H?é,%iﬁl . 0.634 0.404 0.627 0.416 0.552
i Correlation coefficient
Seedling stage
P 0.251 0.500 0.257 0.486 0.334
P value
. *Hﬂé%ﬁ . -0.053 0.407 0.723 0.465 0.661
IKEF7 1] ZEYER Correlation coefficient
Horizontal orientation Pod-bearing stage P{H
0.933 0.496 0.168 0.430 0.224
P value
N *ﬁﬂéf?ﬁ . -0.564 -0.730 -0.332 0.389 0.043
R Correlation coefficient
Maturity period
P i 0.322 0.162 0.586 0.517 0.946
P value

TR N ORI KRB R RS AT, = Al = = 23R RTE P<0.05 il P<0.01 /KF2257 B3,
Note: Under the corresponding irrigation treatments, N in the table denotes soil nitrate—N content. * and * * respectively indicate significant

differences at the P<0.05 and P<0.01 levels.

x2 BEREBREFERFERT
Table 2 Soybean yield and yield factors by treatment

L bR BRI iﬁiﬁi zS ki *ﬁ é’%i$ ﬁﬁé o R A1
Treatment Number of pods Number of Grain weight Empty grain Fruitin IOQ—graln Yield/(t - hm) NPFP |
per plant grains per plant per plant/g count percentage/ % weight/g /(kg - kg™)
Wi 118.67£10.64a  187.00+19.79ab  50.60+5.75a 27.20+1.59a 72.61+4.46a 28.91+1.34a 2.58+0.36a 9.57+1.34a
w2 118.67+16.21a  153.60+19.00b 50.45+6.60a 29.00+1.47a 73.68+3.93a 29.98+3.53a 2.57+0.23a 9.53+0.84a
w3 142.00+21.32a  213.00+18.24ab  64.57+4.85a 29.50+5.36a 74.69+3.29a 30.68+1.48a 3.31+0.30a 12.27+1.10a
W4 170.83+22.37a  273.83+51.96a 75.11£13.51a 30.00£4.58a 71.71£2.22a 32.45+2.63a 3.78+0.59a 13.98+2.20a
W5 14420+£29.24a  229.60+50.11ab  68.87+16.03a 31.75+5.25a 75.24+5.53a 30.06+2.83a 3.49+0.92a 12.94+1.03a

5, A AL B - HEE KR EIAE TR, 1

\\ \/\
3 -L‘J‘ e AR AP 2 4 3 K o #4940 FARME, {2 40 ~ 60 em

P YIS P A A B ) R e o ) 2 S, A
Ko VAR ELAs Ry 4 OCHE K B ] LS g i
BETEaR HO M RIS IR BV R e R A
PR EACT 25 3 B F R R I AR 4, 7T
RERAE I PR BT IR B T e | K 73 28 K K 8
IR UE KA BIAFAE B JEE 22 52 (HOE th TREALT
AR R K RE R 401, 9 R 7K 23 JLF- 2 T AR AR
AR FEAEY A A PR | R TORIZE R = R
USRS , 155 1 2% JE 7K Ak A = 3K 23 oo Al 25

VoK g T, LG T K A K s
e, JEU PR AT BB P R R RS 1 B A, R
ST ARRZ I | A T P PR AR TR 1K
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RWESABAKMRIEZHE 8, RSBl
F o ARBEKEMT, AR B BB, YT
MBI, by 1 R )2 HHOY BUAE R (A Bl %5 K =
IR, IS AS FUT RS ARG A, WS Ab B B 1R
UKW I LR T, S e o #2312 R
L, AT RS AT R AR A VE K =
Kz B AR, AH R A A AR S AR R /N 5, W~
W4 Kb L T 7 ¥ B A A X, oA R
VD -3 B i AT R 2 - K78 K S A
BRI D N2 SR AR K R E R T
KR 0~30 em AR FR I Bl LB X4, AR R 0 B
FmsE" R T HYIR X R E LR 55 T 4%
KA BRZL 22 57, AT W1~ W4 Ab B Sk TR J7 H
PSS RAER . BT A B WP e w400 %5, iy v S0
IKURET R, DRI s A 45 - HE ) T A A [l R
JE30 ST ASE SR IEN S Sy NI RA S = U = o al (O NS TR
FE, MRS A S R WA —E TR,

4 45 B

DRIP4 0~10,10 ~ 20,20 ~ 30,30 ~ 40,40 ~
50,50~ 60 em - )2 4 HEHI & K R ITE 4% ~ 10%
Z[8], SR BEAS T £HK A 51, W4
(LOE,, )M WS &bB(1.2 E,,) REKBRFE K EAR
X 6% ~T7% T HEFKE,

2) AW s A A DL E HER 3, W2(0.6
E,.) W3(0.8 E ) Fl W4 kb3 RETH 2K TR X 7E
EFRT P JEHIAL T 15~22 mg * kgflﬂ@ﬁﬁﬁlﬁlz
157 A4 w12 P < W= i DA = B B N ) 3 ('
B W1~ W5 AbFEAS S A A R W B TR
71.2% 56.9% 47.7% 38.9% .36.3% .,

3) AR AR A A R R OO 7R
e B 5 ] L ARDCPER &, 3 I oK BT AN B e —
HHIEME

4) 35 3G I KA R TR G R B
TR, W4 A 3K R e R AU A AR
B, A3 3.78 ¢ - hm A 13.98 kg - kg™,

25 LTIt 7 R A b DX R R R A i R T R
i, 255 % BRI TR X 4 HEk 4y i A A S
AR AR DL K M S BAER 21
IR HEFE K 10 K,
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