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Abstract: In order to study the seasonal variation of soil ammonium nitrogen and nitrate nitrogen
(NH;-N ,NO;-N) and their influencing factors in different irrigation areas of the Manas river basin, six
irrigation districts were selected as the research objects in May, August and October, 2019. The fac-
tors such as soil ammonium nitrogen and nitrate nitrogen, physical and chemical properties, soil envi-
ronment, nitrogen application rate and development period were analyzed. The results showed that:
(1) the differences of soil factors in various irrigation areas made the contents of ammonium nitrogen
and nitrate nitrogen significantly changed in descending degree from Xiayedi irrigation area, Mo-
suowan irrigation area, Anjihai irrigation area, Xinhu general field irrigation area, and Jingouhe irriga-
tion area to Shihezi irrigation area. The ammonium nitrogen and nitrate nitrogen showed obvious sea-
sonal variations, with the change of nitrate nitrogen in descending order in August, October and May.

Ammonium nitrogen and nitrate nitrogen accumulated in the surface layer of soil in different months,
and decreased with the increase of soil depth. (2) Ammonium nitrogen was negatively correlated with
pH, positively correlated with total salt, and positively correlated with water content in May and Au-
gust; nitrate nitrogen content was positively correlated with soil water content and total salt, and nega-
tively correlated with soil temperature. (3) Soil pH, temperature, total salt and soil water content are
the main factors affecting the content of ammonium nitrogen and nitrate nitrogen, while the duration of

farmland development and nitrogen application rate have indirect impact on ammonium nitrogen and ni-

trate nitrogen content.

Key words: Manas river basin; cotton field soil; ammonium nitrogen; nitrate nitrogen

A A P B RER T ARAE I A KR R
LR, EENOLT, R AR AR T IR
i B R R MM OC R 2, NI AR TE
TERCA AR A K B E R . AT E L
A H A IE A KA E , BT LIEAE YA R 9 AR 1
W, FUEAE O IB AL AT LA e A AR . I AR
K, RZEUE NI 3 L R R B R
AT THZ O BN EE T 2K iR
JEAEXT R AR AR AR, A BRAE K o3 R
EEAR BTGOSO B 2 g,
BUEY W L e R R AR N B T Ah
K BUAE A TR B i AE T 28 Ot 0 S M i JE 5
AU, FEE S EUN S K AR, HE S
XA, W IEP AR 2. TR E
TIRE S AMMES RN, T2 E T E] A
W, N TR SEORETE ), RTARK
HIJF A AR R, 80 25 RMAH S B A S B 284k
ORI R SRl B

L TR RE XA Ay S 8k e K 4 A A6 b AR XA 4 [
B4 RFEBARN X, HEBETT AR, W XS
foe s R 2 T A B/ mEMEM . H
A, W2 5A I S 19 A B2, i ATl
Ky AL AR A T B A E A A AT T
Whge. @iRERW], LHORMGME . HALE . pH.

oy R LIS A S AN EENR, H
S Xt BN FR T X MR AR WA A A (NH=N
NO3=N) B MM N R BT b o R,
AR SC LN i A% DX A A S BT R 42
WF5E T AR DX e 25 N S R A sh 72 4k
LI N2, Gl i Al T AR 25 R LA L
I B S A AN A R AR L, PR B AT 4
RS FANGH S R A AL RRAE , D A TH it AE A5 2
A BT AR SR8 R SR IR 22 Bl

1 WSR-S ik

1.1 #REXER

Fhep T (fRiFRESIT) JEXA TR 1ILb:,
TR A S, HUPEA E 85°00” ~ 86°32'E, 44°10
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Fig. 1 Distribution of soil sampling points in cotton field in Manas river basin
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Table 1 ~ Average annual fertilization amount, development years and irrigation area in each irrigation area
HEIX AN AL/ (kg hm™) TFR AR HEXERRm®  EEBRE IR
P 75 2004—2019 2632 I i+
LAY 70 1999—2019 867 R P4+
B 65 2001—2019 1038 Rz RS+
A 60 1998—2019 1 060 R FRAS
SR 75 2002—2019 1403 Gl Fie B IR -
Bl 65 2004—2019 576 R Kt

1.2 MRAZE

1.2 1 4% K &% 20194658, 8 4. 10 A1E
Feh e 3 Sek A FE - RS RO [) B 8 IX 2R A7 T 22 A
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3 LR E RAE AN 244, e BE T A5 T AR RN
TEGAE TR AT RAE, HORAE 1A 1800 4>
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FEOS A AF it Ui . A TR 2 47 B DA B+ HE K
AR bR . RS ERNE A ZCR H 2 mol/L KCI
B, (R AN L ke

1.2.3 #3422 {# ] Microsoft Office Excel 2019 #
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2.1 WERMBSETANE

B S RIS 285 VAR S ] DL B 3 A AR R
W R, TR At 2 e AR ) A S A
ab X T AT A T XS [ % B 1 A FE = B A 5
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Fig. 2 The seasonal variation of soil ammonium nitrogen and nitrate nitrogen in various irrigation area

BIUEIX (8. 11 mgrkg) , A i) 7 X 8 45 AU K
{HAE 0~5 cm &b, N 6. 18 mg/kg; T 45 HE XA H¢ /)N
LU H BRAE 10 4y, BRT BFHb#E X (3. 18 mg/kg)
B2 REIX (2. 88 metkg) TE 20~40 em 1 2 kb
Ab, HAE X e /IMAE B 7E 40~60 cm &b, 4351
GREWHEIX (1,69 mgkg) . 40X (1. 36 mg/
ke) . AV FHEX (0.98 mgrkg) %mﬁ%ﬁg
(1. 68 mgrkg) o M AT LAFE HH SR
\mﬂﬁﬁﬁécw%%iﬁmﬁmIﬂ%@w
T EFR S, IF B/ IMEBER LR R A &
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(1.27 mgrkg) . BEREHEX (1.37 mgkg) A ¥
HEX (1. 14 mg/kg) . HrislEaFHEX. (1. 12 mg/kg) ;
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B, ik TERMEEX (0.7 mgkg) . LARMGIE
X (0.43 mgrkg) . AEWHEIX (0. 25 mgrkg) . BE
RIEWEIX (0.53 mgrkg) A FHE X (0.65 mg/
kg) . BT EIZHEIX (0. 63 mglkg) . AS[FEIFEIX 2 []
M IRESAMMESA LA ES, BSAMEER
PR R B HE X ((11. 520. 308) me/kg) > BiZ M5 HE X
((10. 22+0. 57) mg/kg) > L HMFE X (6. 85+0. 68) mg/
kg) > 7 5] 2377 X ((6. 58+0. 49) mg/kg) > 4> 1 ] #E
X ((6. 85+0. 68) mg/kg) > 1 1] F ¥ X ((6. 58+0. 31)
il A% A 1A R P08 T B L X (1. 36+
0. 11) mg/kg) > 5L &K I E X (1. 30. 06) mg/kg) > &
FEMFHEIX (1. 20. 07) mg/kg) > Fr i) HIAHE X (1. 05+
0. 11) mg/kg) > 177 FHE X ((1. 0420. 09) mg/kg) > 4>
ITHEIX (1. 2+0. 07) mg/ke). HEXZEDRE, FE
HuE X RN B RS HE X 5 . A A S =5 4 W

mg/ke);
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Fig.3 The change of soil physical and chemical properties in various irrigation areas
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Fig. 4 The annual nitrogen application rate per hectare in various irrigation areas

2.4 AEERBHIESSEHESRSES
TERNERFRXRESH

2.4.1 Ak SA HRFE2AH, HAHENX LM
TEPEF AR L S S RS R &R N
Y, HHEXESATRAESA S pH 2 3 M
X, SR REIEMX, £S5 AMSA S KE
BRFEIEME, (HEE10 A6 5 H38 K%
PEFFAN R, fEAH SEEIC R EMCE; K
X RS R GRS AMS L5 KRR 4A i
B EA, MR R R E NG, A
FlpH I To i AR

2.4.2 R HH EAFSHTH AT LA L R B
[] 2 Z B0 3k Hofh R &) o Ak 1 PR /2 o AR o
1) 22 T F P X B A (] DX 17 B e ) o

¥ A R 78 A [] i 8 b 52 M) i 2 S0 i 285 U
i, I R R B - s AR DR ok i
MEZ, NTHEERENRZEMRR, EHEE
PRI AR R RO (B FE AR RECZ A, R MR 1 S
A S5 R R AE A P 2 L B A T 4 A RV T 82 245
AMMSA SR WBRE (R34), 49K
WY, T EPHLRE XS RIEREIX 5. 8 H L HES ki
AL it P 2k 0 38 30 3 e A R A A
BOR, pH MTRHE BN R, I A AR BRG] 44
PR, T 10 7 43 43k F pH A B HEAE TR
LA IE CRUR I B I REIX 5 8 H 0 IS it
Mk B EARAE IR, e K MIT A AR R
4 TR] 42 A AR, T pHL = 2 0 B A [ 42 671 30
H, 10 H O, e 5385 K R0 RUIE i P e A ] 2



86 HrilR R (A SRR % 60 B
K2 OAREREXCT L S R A R S BT B AR DG A
Table 2 The correlationship between the contents of ammonium nitrogen & nitrate nitrogen and
the physical and chemical properties of soils in various irrigation areas
HEIX At ERE| g R SL/ Ny pH £
s NH;-N 0. 955 0.917 -0. 680" 0.754"
NO;-N -0. 652" 0.957 0. 905 0. 943
NH;-N 0.833 0.764" -0. 836" 0. 765"
NP 8 4 B
NO;-N -0. 705" 0. 668" 0.739 0.748"
NH;-N 0. 944 0. 700 -0. 897 0. 794
10
NO;-N -0. 694 0. 688" 0.793 0. 700’
NH;-N 0. 830 0. 653" -0. 924 0.977"
5
NO;-N -0.937" 0.771 0.977 0.911"
. NH;-N 0. 826 0. 887 -0.731" 0. 693"
LAy 8 .
NO;-N -0. 670 0.811 0.758 0.716
0 NH,;-N 0. 947 0. 650 -0. 826 0.788
1
NO;-N -0. 854" 0. 850 0.710 0. 760
NH;-N 0. 720 0.726" -0. 937" 0.939°
5
NO;-N -0. 933" 0.755 0.734 0. 655
. NH;-N 0. 764 0.931" -0. 872" 0.797
GBI 8 . . -
NO;-N -0. 948 0. 802 0.931 0. 889"
NH;-N 0.841" 0. 745 -0.761" 0.924
10
NO;-N -0. 692" 0. 886 0. 820 0. 947
NH;-N 0. 882 0.873" -0. 696" 0. 865"
5
NO;-N -0. 814 0.959" 0.724 0.867"
o NH,;-N 0.778 0.667" -0.731 0.793"
R 8 )
NO;-N -0. 668 0. 657 0.919 0. 857
NH;-N 0.926 0. 960" -0. 828" 0. 807
10
NO;-N -0. 832 0.814 0. 823 0.908"
s NH;-N 0.952 0.942" -0.787" 0.911"
NO;-N -0.782" 0. 730" 0. 661 0.912
. NH;-N 0. 668" 0. 800" -0. 689" 0. 756
A 8 )
NO;-N -0. 830 0. 735 0.716 0. 900
NH;-N 0. 940" 0. 807 -0. 659 0. 661
10
NO;-N -0.717 0.675" 0. 946 0.978"
NH;-N 0.730 0. 694 -0. 823" 0. 766"
5
NO;-N -0. 861" 0.674 0. 880 0.738
. NH;-N 0.732" 0. 895" -0. 821" 0.917
ERUIpEe] 8 .
NO3-N -0. 892" 0. 790 0.762 0.772
0 NH,;-N 0.901 0.949™ -0.927 0.927*
1
NO;-N -0. 698 0. 693 0. 893 0. 821

1) BN B MR (P<0.05),

FORRBFE MR (P<0.01),
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Table 3 The path coefficient of soil environmental factors to soil ammonium nitrogen in various irrigation areas
T HT 3 X BAEMFHE X G TR AT X BEREWEIX AWFHEK BRI IX
Aty WA ER Hasm F%ﬁ E% F%E HEE F%E HEHE F%E HiEHE @gﬁ HiEHE @%ﬁ
. BRI W@ BRI P TRE - TRE P RRE T TR
ZH R ZA ZH Z A Z A Z A
THERE  -0.26  -0.636 -0.65 -0.262 -0.306 -0.593 -0.204 -0.608 0.112 -0.625 -0.667 —-0.297
THEE KR 0.684  0.105 0.12 0.547 0.659 0.237 0.632 0.108 0.633 0.28  0.214 0.487
pH 0.154 0.103 0.058 0.24 0.107 -0.15  0.039 -0.079 0.38 0.217 0.02  0.019
: E 0.128 0.742 0.171 0.412 0.548 0.129 0.106 0.657 0.707 0.148 0.373 0.674
AMNEHE 0.586  0.039 0.698 0.16  0.138 0.694 0.795 0.17  0.245 0.642 0.738 0. 146
TFRAFER  0.147 0.733  0.19 0.73  0.147 0.765 0.204 0.749 0.32  0.519 0.137 0.646
THERE  -0.136 -0.525 -0.66 0.256 -0.194 -0.593 0.128 -0.724 -0.242 -0.593 -0.551 0.105
THESKE 0.763  0.13  0.139 0.483 0.704 0.238 0.641 0.257 0.631 0.155 0.13  0.692
pH 0.197 0.157 0.196 0.035 0.19 -0.08 0.29 0.257 0.166 -0.181 0.154 0.229
’ 41k 0.142 0.768 0.139 0.541 0.683 0.224 0.148 0.694 0.511 0.156 0.243 0.771
AAEFAR  0.645 0.21  0.894 0.052 0.145 0.711 0.693 0.138 0.137 0.742 0.733 0.115
TFRAFR  0.124  0.653 0.156  0.715 0.175 0.423 0.17  0.763 0.241 0.735 0.198 0.637
THERE -0.581 -0.243 -0.69 -0.225 -0.598 -0.148 -0.557 -0.145 -0.561 -0.293 -0.57 -0.264
TSk 014 0.65  0.24  0.484 0.702 0.171 0.116 0.843 0.657 0.046 0.142 0.735
pH 0.05 0.128 0.057 0.022 0.065 0.083 -0.19 0.047 -0.136 0.063 0.059 -0.044
1 4k 0.761 0.048 0.164 0.648 0.13 0.774 0.724 0.21  0.286 0.691 0.239 0.633
AMMEHR 0.197  0.753 0.723  0.235 0.265 0.608 0.08 0.854 0.113 0.743 0.564 -0.063
TFRAER  0.17  0.642 0.172 0.654 0.173  0.754 0.231 0.724 0.169 0.693 0.37  0.545
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Table 4 The path coefficient of soil environmental factors to soil nitrate nitrogen in various irrigation areas
T HT b 3 X BAEMFHE X G TR AT X BEREWEIX AWFHEK BRI IX
Aty SWHEER Hasm “j%ﬁ E% [Eﬂ%?fﬁ HEE [Eﬁ%iﬁ B [EH%?EE B [EH%?EE HiEHE [‘ﬂ%ﬁ
— REH R RBERHE P TR - RRE P RRE — RRE
ZH R ZA ZH Z A Z A Z A
THERE  0.627 0.139 0.347 0.189 0.495 0.161 0.553 0.157 0.56  0.14 -0.066 0.149
THEE KR 0.752  0.118 0.206 0.754 0.704 0.231 0.642 0.224 0.851 0.196 0.244 0.616
pH -0.227 -0.613 -0.35 -0.772 0.039 -0.569 -0.106 -0.547 -0.048 -0.584 0.179 -0.665
: E -0.176 0.288 0.729 0.233 0.641 0.155 0.305 0.329 0.821 0.173 0.744 0.136
AR 0.631  0.026 0.847 0.248 0.104 0.639 0.614 0.131 0.14 0.647 0.62  0.391
TFRAFER  0.244  0.668 0.261 0.609 0.127 0.669 0.194 0.738 0.07  0.714 0.213 0. 641
THERE  0.517  0.134 0.418 0.292 0.181 0.316 0.612 0.157 0.48 0.504 0.736 0.159
THEEKE 0.669 0.214 0.16 0.609 0.558 0.142 0.738 0.243 0.753 0.237 0.252 0.743
pH -0.259 -0.508 -0.14 -0.766 0.145 -0.512 -0.146 -0.565 -0.107 -0.697 0.198 -0.742
’ 41k 0.17 -0.156 0.751 0.155 0.761 0.223 0.176 0.108 0.841 0.128 0.653 0.068
AIEHETE 0.642  0.294 0.767 0.171 0.158 0.823 0.751 0.128 0.164 0.865 0.726 0.245
TFRAFER  0.152 0.49 0.209 0.645 0.242 0.763 0.194 0.746 0.18  0.653 0.161 0.848
THERE 0.248 -0.124 0.347 -0.196 0.211 0.503 0.27  0.206 0.27  0.455 0.434 -0.554
THESKE 0.25  0.184 0.135 0.645 0.724 0.188 0.375 0.234 0.654 0.292 0.154 0.837
pH 0.664 0.194 -0.16 -0.675 -0.163 -0.63  0.738 0.302 -0.176 -0.52 -0.239 -0.547
1 B 0.684 0.163 -0.39 0.319 0.709 0.136 0.541 0.147 0.663 0.193 0.237 0.334
AIMMEHR -0.046 0.26  0.31 0.714 0.256 0.91  0.154 0.196 0.12 0.847 0.178 0.8l
TFRAER  0.265 -0.154 0.543  0.127 0.132 0.814 0.17 0.14  0.187 0.846 0.649 0.322
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