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1 #MRIERE
1.1 K5 SR

2021 4 , 2535 I e A1 BAAE P 56 b IX A7 5 I L )
FHZ H EAERORSS 354 (KK 164, 48 191 , B
(LSEN s T N 00 N TN 18 ) FN S N T
B R AR R CRne E BT E 9L
7o a0 XAy bty R Bl e A, [ 62D AR 3
H Bl 2 570~4 440 h, 4E 23R B 7.0~14.0 °C,
AR K A 25.0~100.0 mm, 4 4F JG 75 1] 180~220
do I HE S 345, BA RN, RIERR 25
Wb AR A R A XD A5 B o 3 b
+ o R HT LS BURE TR BUBEJZ 0~20 em 24l 4,

K PR BE VTIN5 138 pHL, 23 51K HIUAR O I \E 3%
PR A0 AN ARG BB PT HL (8 R OO BE T
IR AR A AP A RO R Y i AR
5 SR FE R AP T L 1,

TEH 3 pH A HLBT B i 2 AR AR 5
A FEH I TP e bR, 7255 Rk 4 [ 4 A
S ARRR S A IERE b 45 A AR g s il
A3 3 T 138 M A DT 48 A 1A i R 550, AR A A
R v in 3fe 2k JRCERL, i oRD S B A 4 LR A5 IR R
MI/EEIFL, £ 2 Won, BRI K X + 5 IF1T{E &
0.24~0.62, ¥J{H 2 0.39; #ii 4612056 X 1 3 TF T {H 7€
0.14~0.90, {5~ 0.35. T & W FIAR 48 11 A4 + 32 e
JIRZAFV IV MK

x1 REATEEMBAER

Table 1 Basic physico-chemical propertie of soil at the test site

1EH) JIE Fr46R e/ MiE RRME FHME PR LS U
Crops Fertility index Min Max Mean SD cv
pH 7.9 8.4 8.1 0.2 2.4
Tk FHLIF /(g/kg) Organic matter 10.2 19.5 14.0 2.8 19.8
Maize aifir A/ (g/kg) Alkali-hydro N 25.9 67.1 55.6 10.8 19.4
(n=16) A5 /(g/kg) Available P 5.4 36.7 21.9 8.3 37.7
AL/ (g/kg) Available K 129.0 356.1 258.6 58.7 22.7
pH 7.6 9.3 8.2 0.4 5.2
Wik F MU/ (g/kg) Organic matter 7.6 24.9 12.6 5.1 40.8
Cotton aifi AL/ (g/kg) Alkali-hydro N 26.8 93.0 51.3 15.0 29.2
(n=19) A% /(g/kg) Available P 7.6 68.4 21.1 12.9 61.0
AL/ (g/kg) Available K 68.3 324.0 159.9 55.0 34.4
®2 TRIEH IFIGHERHE 5 OREHLIXAHES ] o e /N X L2 ] R i e XA 3,
Table 2 The statistical descripiton of DU R BAR AT, B PR
characteristics soil fertility IFI it AR ) S T 24 A R e I A A
) z;l\jf SN ORGSR Z’j;? ﬁ%@%’uﬂﬁi%ﬁﬁﬂl&k% , @Elitﬂlﬂ*«ijﬂﬁ'(? (N46%) .
Cops P M Max Men  sD T T BERRES (P,0, 46%0) LR (KO 50%) K oAl
Sk Maze 16 024 062 039 o012 2953 AIEETEAAC. )il R R R K AR SEE A —
BE 0 on e os on ey O EAERFGERL AEPREALG S L AT
Cotton PR3

i Note: IFI<C0.4( V2V Grade) , 0.4<IFI<C0.5( IV IV Grade),
0.5<<IFI=20.6 (M %% I Grade) ,0.6<<IFI<<0.7( Il % Il Grade) ,IFI >
0.7C I %% 1 Grade)

1.2 KEigt

T KA A Fa B AR AR A R (T ] G
) = FOR B VR AR A i B3R v A7) ) it
AR50 [ 2 B S0

IR PR AL (40 O NK Ab B (e ) NP
AR (BLAR ) NPK AL FE (4 A0 A2 ) 4 4~ A0 BE, 3 YR

1.3 HEHHERXESNE

Fi FENY /T 2911— 2016 I -+ P 7 7 AT £ AR #
T2 ) EA T HURE R ff A 1, R R 2025 RO CRE AR )
P43, 43 BIR FHEILEG A2 AU BT LU B Rk G
JERE TN e A R 4 R B R A
1.4 tHXIERITE

BEREAER AR T35 vk TR AU .

PR RN ARFROR TR BB I RR R
PR AT
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BRI i = B8 BXORPRE ™ B/ A KPR < 100
SN R BT = 4o X KPR B — BRI AR
SUIRAC 0% = (AW BORPRE P B — R KPR B )/
i 1R B = 2R TR B < 2 TR & R - R TR KPR T A U
SRR = (AR b |0 2R S B — BRI bR 1P 2 BB ) U < 100%,

1.5 BUEST
K H Excel 2020 #4784l AL P, SPSS 26 #£17
KI5 20T 22 5+ 3 KR 56, Origin 2021 £ 4]

2 FER5HMH

P DR M X R K (AR TE M AR B2 7= EAFAE
ATt HE 9 7 B R A A 3R e T (36 3) ANt HE 7
Bz (P 1) AT, i 6l X 6 oK A AL &UIE Y7

2.1

SN e B B IE A 7 RN, oK NPK
Ab B 1 7= A 4R PKONK NP 43 1) 3 7 2 862.6
1 721.4, 826.3 kg/hm?, 3 7= % 43 5| 4 30.6% .
14.7% .6.5% ; A 46 NPK AbHF- 277 F AL PK ONK
NP 23 5147 1 879.8 .1 122.0,704.0 kg/hm?, 3 = 5
I3 41.5% . 21.1% 13.4% . Tk AR AEXT Bl i
e, BT = (S IR AR X A /N . BRAh , R EUIE
Fa S B e AL

x5 MEMXRERFMIBEER B SHENERHERR ST

Table 3 Yield and relative yield of nitrogen, phosphorus and potassium fertilizer

application for maize and cotton in Southern Xinjiang kg/hm*
&) SiH Tem ﬁ's—'c/lf{éi R FEI{H bt 22 259 ik 50% sk 75% ﬁ{ﬁﬁ(
Crops Min Max Mean SD 25Q 50Q 75Q
A N 205.5 310.5 221.1 26.5 207.0 207.0 225.0
it P,O; 103.5 208.8 134.9 36.2 105.2 110.4 172.5
ok MR KO 75.0 90.0 775 5.0 75.0 75.0 78.0
Maize ~ NPK j# Yield 10 134.0 15 276.3 14 020.3a 1745.6 13623.8 14 876.7 14977.1
(n=16)  PK j#t Yield 5853.0 13 317.0 11 157.7¢ 2632.9 10 815.0 12 629.1 12931.5
NK 77 # Yield 8244.0 13813.1 12 298.9bc 1898.6 11 820.0 13170.3 13448.2
NP /=1 Yield 9579.0 14592.6 13 194.0ab 1775.5 1933.8 13 942.6 14 345.1
A N 206.3 448.5 305.5 51.6 276.0 289.8 342.0
Jtif i P,O; 96.6 375.0 152.5 56.9 126.0 138.0 151.8
Hige  EEE K0 68.9 249.0 97.8 39.6 75.0 90.0 105.0
Cotton  NPK "4 Yield 4998.6 8370.0 6 582.7a 859.6 6 045.0 6 255.0 7101.0
(2=19) PK =4 Yield 3622.2 5910.0 4702.9¢ 655.3 41721 4.815.0 4.965.0
NK 7 # Yield 4323.6 6871.1 5 460.7b 793.9 4845.0 5220.0 5625.0
NP7 # Yield 44775 7515.0 5878.7b 1035.3 4639.5 5790.0 6978.0

W —AEM AR AR R 225 83 (P<<0.05) . FAl. Note: For the same crop, the different letters represent the significant difference

(P<<0.05).The same as below.
2.2 FEMRXEXK FBIER TS RBEFE

T K NPK A B HRATAR FIZE 20 B AR LR
o ORI R 2% Ak B 3 ) 38 m 38.694 . 26.8%6 . 16.5%0
H136.4%.30.0%.10.5% . 46 NPK &b B A A A7 b
FZEE B B 2R R SR A A 7 ) 3R A B 3 i)
T 56.8% ,34.3% . 22.1% F148.3%.33.0% . 24.3%
Jit FH &L AR AT DAt 3541 A A R o R L B 3R 1
W, R T 0 W A1 R B 2 B SRR R, WA Y
BB BT ZRN . EOR R AL XS S B2 I
R R R (1 2) . oKk NPK 4b #i 4
T 1 100 kg ¥ KL 43 51 75 2 A (N) 2.44 kg (1.8~5.2

kg) ik (P,0,)0.91 kg(0.7~1.4 kg) B (K,0)2.87 kg
(2.2~6.0kg) . it NPK kb HE A 5L 100 kg ¥FAR 5
B A (N)5.37 kg(4.3~7.1 kg) B (P,0-)1.67 kg
(1.1~2.2 kg) B (K,0)4.36 kg(2.5~6.8 kg) -
23 BMEMXEXBELIER ARZE
TR A B I AP B R 2 RO 51 1R 18,0,
13.3F110.7 kg/kg ; M AL AL W B0 IE 91 35 R 2 550K
A3 R 6.1.7.6 F17.5 kg/kg, 45 15 4 6] A5 46 41 AR A
FRCREAX s 22 AR . 2FEIARLE , EKA
Bl AL 22RO LUAR A AR X R (R 4) o
T KR AL A5 TR 5 5 ZUIE I R AR X AR
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— S
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~ N P,0, K,0 > N P,0 K,O
Akl Fertilizer AKl Fertilizer

ER0=16) ML (n=19), T, SLLHMBLI AR BRI, e BT g iER BT 250, EFIET2 5 952 Fi 5%
B, LR 20 B 43 IR R e R AE AR/ ME A AR PR R 25 L 22 1) 26 57 1 25 (P<<0.05) . Maize (n=16) , cotton(n=19) , the same
as below. The solid and dashed lines indicate median and mean , respectively. The box boundaries indicate the upper and lower quartiles, the
whisker caps indicate 95th and 5th percentiles, the circles indicate maximum and minimum, different letters above the bars mean significant dif-
ference in the treatments(P<20.05).

Bl mEEX NPKAETEXRAMIBIEB M8
Fig.1 Yield of maize(A) and cotton(B) under the NPK treatments in Southern Xinjiang

5000 I #FHL Grain 500 CJ¥FHE Grain
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a
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28 M a 770 2 "
<3 % A 77 X 7 .
ZE 300 . 2 E 3004
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A IH 3 B IH 3 é b a
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R 200} é B 200
W o ]
RE & RE
w2 100} % % % w2 100} b
|
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[R]—EB AN [ /ING bl 3R ab # A 25 57 1 3% (P<<0.05) » Different lowercase letters at the same site mean significant difference (P<<0.05).
F2 HEMXARLGETERAFBEB MR B WHENRE
Fig.2 Uptake of N, P and K of maize(A) and cotton(B) with different fertilizer treatments in Southern Xinjiang
FEX i 22 (853 5 6.8 %6 FI16.500 5 T EK AR AEA 2.4 FEBMIX T 3EAR 1 R M AR & 3% F K (A5 1L AR
B U S B RT3 28 S O AR 22 23 3000 ) B S R B

22.275,11.6% M 18.50,11.9%. 2FfEWMIL, X S = K AR A AR FH 20023 45 1t P A 2, - e
KUY BRI 3 R, MR EMBRIERIIIR g e s b o B 2 L 6) A BRI

T EKGES),
4 HEMEERIIGE NPK AR B EIER MR MR G

Table 4 Agronomic efficiency of nitrogen, phosphorus and potassium fertilizer applied to

NPK treatment of maize and cotton in Southern Xinjiang kg/kg
&7 e f/ME SEINIEN I T2 2500 4k S0 o iEL 750 iR
Crops Indicators Min Max Mean SD 25Q 50Q 75Q
N 8.2 244 13.0a 5.0 9.4 11.0 16.0
F K Maize
P 6.6 16.9 13.3a 3.0 10.9 14.5 15.4
(n=16)
K 5.7 15.7 10.7a 3.4 6.7 11.1 13.5
N 3.2 9.7 6.1a 3.1 4.3 5.6 7.7
Hi4E Cotton
p 3.9 13.8 7.6a 3.9 5.8 6.6 9.8
(n=19)
K 0.7 21.2 7.5a 5.8 3.9 5.6 7.8
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Table 5 Fertilizer use efficiency of applied N, P,O; and K,O of NPK treatment
for maize and cotton in Southern Xinjiang kg/kg
1E4) s RAME R FEE PR 250 Sk 502 sk 750 Sk
Crops Indicators Min Max Mean SD 25Q 50Q 75Q
B S N 36.8 46.7 42.4b 2.9 39.9 42.9 45.0
Maize p 11.8 26.8 21.2¢ 4.7 18.0 24.3 24.6
(n=16) K 44.5 70.1 54.1a 6.3 51.3 52.9 55.8
iivia N 35.9 44.9 41.7b 2.7 37.9 40.8 42.0
Cotton P 11.3 24.6 18.9¢ 3.5 17.7 19.1 21.6
(n=19) K 39.1 69.2 58.2a 6.9 55.1 59.5 62.8
*6 FMEMREXRMBEERFALESEASR TEEALERIOEXE
Table 6 Correlation of fertilizer use efficiency with application rate and soil physico-chemical
propertie in maize and cotton in Southern Xinjiang
N AR AR AR it 41 B it i
4‘/5% . *ﬂi&/{ﬁ . pH IR Alkaline Available Available N P,0O; K,O
Crops Correlation coefficient OM . . L L Lo
nitrogen phosphorus  potassium  application application application
A 1| FH 2%
. EHE*J#H4$4 —0.735"  —0.402 0.530" 0.248 0.331 —0.064 / /
Nitrogen use efficiency
ok o A ) 2%
i ﬂﬁﬁi{ . —0.703"  —0.318 0.363 0.408 0.508%* / —0.844™
Maize  Phosphorus use efficiency
= | %
(==16) ?Mﬂmm? . 0.571" 0.373 —0.192 —0.555" —0.097 / / —0.154
Potassium use efficiency
7= Yield —0.175  —0.314 0.44 0.625™ 0.398 —0.134 —0.710™ —0.171
A 1| FH 2
. EHE*“H% 0.111 —0.082 —0.421 —0.165 0.064 —0.43 / /
Nitrogen use efficiency
Likia A P
@%HE*JHEJ$4 . —0.223  —0.482" —0.016 —0.399 0.035 / —0.578™ /
Cotton  Phosphorus use efficiency
= 1] 3%
(=19 FHIERE 0256 —0233 —0377  —0530°  —0.218 / / —0.659"
Potassium use efficiency
7= Yield —0.698"  —0.27 0.095 0.043 0.142 0.538™ -0.061 0.492°

T e ROR 22 O 35 (P<<0.01) , +3R 25 573 1.3 (P<<0.05) . Note: **Indicates extremely significant correlation (P<C0.05) , * indicates

significant correlation(P<C0.05) .

55+ pH IR 0 3E GO OGO
FASE 5 FOKRBEAC A 15 4 58 pH R AL 42t 25 12
R RSG5 e A 5 e B B IR K
REPAEA AR R HEpH & 5 B EAHDC, 5+
A R B E AR PR, £
oKy b A RO R IR ARG, SR
it P S 2 AR 5, 5 HAB R AR B A DG MR R
R F A MAERNEA AR5 15 pH AT BILK
B R A RO AR B 5 i Rt R A S R
B K s BRI A RS R A HLR S i R
TR C , 15 WAL H o A 35 TR G o AR AR BRI
H A5 A RO R A0 2 5 2 T
Ko THN ML S e pH B R F TR, 5
FUHLTE P 52 8 25 A AR OG5 B I 2

TR SR, 5 W It 5t B H A - S T3 48 s AR S A
Kj(o

3 i i
3.1 MEMEKEX RENFTRERS R

FENPK I AE T, S S X oK AR = &
4398 14 020.3 .6 582.7 kg/hm?, 5 Hifth 2% # Y i
LR S8 N N o811 I o | s i b W = B
I, s b X R K A AR 77 R 43 ) 2 10 493.6
4 .909.8 kg/hm* ?!  MIHL 2 F , ASBF 587 443 4
T 33.6% . 34.1% B KigHe T+ ZUBEH &
WHERKLTRRERTR, LPREEERTREPR
1 7 e A DR R B dpi A £y B B R I 3R 4
SRR AW i LA ARR R it U R
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TCFRNF T 0 AR PR R 2 W e T AR A P B R 3
BB B LA AR AR S 4
PR il FH AU A 2 2 e oK AR A e DL S |
PR MR AR A R A s X R R AR AR A
b, W — 20 o A AR D s AR
3.2 FEMRXEXK LML AERIK
39 A X oK NPR A Bl B SF-4 4k 230
AN 13.0,13.3.10.7 kg/kg , X 5 1EH 4510 44
190 BoRA B A IE 4 22300 10.1.9.8,
8.1 kg/kg BT 5T 45 M HL I 5, 5 1 A 5845 O o
15 ) A EOR A B VB IR A 2RO AR L IR AR
SRR, A B AR 2 OB AR AR . R b X

kg/kg, 5257 24 AR IS A5 0 b g B TR AR AE
R IR R 0 R 7.0.7.1.10.6 kg/kg
FHLL , B AR 270 M ey, 8L PR 2 S8R X AR 5
TR AR B AR A SR Y D H S Reck
ling 251 HF 5% 15 21 B4 T 5L R0IE S 3 4R 2F 8k R 22
kg/kg A0 LG AP A AR K A& FH25 0] . B 5 i X £ K
NPK 4b #9 Z BE B0 IS 20 F 265300k 42.4 %6
21.2% .54.1% , W1 8.5 T 2017 4F 12031 2151 2 4745 5]
14 4 ) ORI IR R R 5 s ok IR AL
FFH RO L Bl BT AC I 7 T A e 24K, /U
KT 28T EKF . w5 X AR AL NPK LB A A
W VENIESF- 35 1 23 4300 o 41.7 %6 . 18.9%6 .58.2 %,
5 G s AR A6 TR R R R L L B AT R
R T AT YK o e e X K AR A
BEFIFH A AR A T 458 R KO, 31X 0T B S5 i X K
A6 R T R 0 = i it AR AR A o6 S e
G AT SR T RE AL AE 45 1 F i e 4
HE, U3A FEEE TR RR 2R
33 HEMXITERNSHEREXIEAFAERL
Al

ARG & P 6 XK R A6 IE R S
A S R R B RAG, AFRIA,E
et 1 BN T AR R R A i e
2 S 11 4 fift 48 OO O o R A, LT R T g 2 A
JE A 32 A AR 3R 0 T, AR e S e AL A ) 5 T
WAL A SRS, T AR L it FH 2o 22, (A5 AR R Wit e
- R 00 5 AL R Bt AT B AR T A R0 Y

/‘F’Tﬁ“wo

it JIE 2 M A A 0 7 ) A, T
aod v AR, BN T A A X IR o W B Y

v o e X TR R B 2 R ) P R A
FERARG X R ORI A R B, RV BEF
Wit A0, BRAC M TR 35 T e AR AERE (B0 AL it
PR S W BPACAR AR 2 B ARG, XS HAR AT 5T
BT K IR B i A AN WA 23 H BAE LR
PR R 3P — B TR S WAL A
1 UG, 5 A A R IR OG
X T BB Ry IR 2 g AR R R T R R
AT 5 2 A BILJST A A0 R T A 25 I 4
BT AR iSRRI 2 A e N H R A
HE AR FH 3030 i A AR 2 T, o 136 Y i i X
Kl BEAFAE— 5 B3 b PR AC (RIRE . AR 4K 7™ B A
UL T P e 2 A 2 2 T AR G, 5 B I e e 2 Y
TEAH SR, 5 W At 5t R H At - S g i B AR S A
AR, 3% SRR EUE 5 B AL AR B, W B AL A5 5K
BN,

b8 pH 2 R R M A B R o v
(AR 2 S - 3 rp % PP IR 73 DL R AT AR 25 I 3R oy
Z A FE AL I XL AR R B A B
BB XK WA AR AR A 7 5 5 1 4 pH
PR WA L B R R g s DA AR
7R R ORI AC R P R i v ) R BRI 2
— D45 T S TE AR A B, it — AR AE
IR ER BRI 3, 4 = ATARER I
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Utilization efficiency and influencing factors of N, P and K fertilizers
for maize and cotton in the Southern Xinjiang region

GONG Jinbo"?,SHENG Jiandong', TANG Mingyao®, FU Guohai’, TANG Guangmu', YAN Cuixia®

1.College of Resources and Environment, Xinjiang Agricultural University, Urumqi 830052, China;
2.Xinjiang Soil and Fertilizer Station, Urumqi 830009, China; 3. National Agricultural Technology Exten-
sion Service Center, Beijing 100125, China;4.Institute of Soil Fertilizer and Agricultural Water Saving ,
Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China

Abstract In 2021, 35 field experiments on the utilization efficiency of fertilizer (16 for maize and 19 for
cotton) were conducted in the Southern Xinjiang region to study the effect of fertilization and the relationship
between soil fertility and utilization efficiency of fertilizer in the Southern Xinjiang region. The nutrient defi-
ciency treatments (NP, PK, NK) and full fertilizer treatment (NPK) were set up. The yield response, agro-
nomic efficiency, nutrient accumulation pattern, soil fertility and the effect of fertilization on utilization effi-
ciency of fertilizer for maize and cotton were studied respectively. Results showed that the average yield of
maize and cotton treated with NPK was 14 020.3 kg/hm” and 6 582.7 kg/hm*, respectively. The average ag-
ronomic efficiency of N, P,O;, K,O was 13.0 kg/kg, 13.3 kg/kg, 10.7 kg/kg, and 6.1 kg/kg, 7.6 kg/kg,
and 7.5 kg/kg, respectively. The average utilization efficiency of N, P and K fertilizers for maize and cotton
was 42.4%, 21.2%, 54.1% and 41.7%, 18.9%, 58.2%, respectively. The application of N, P and K fertil-
izers increased yield of maize and cotton by 30.6%, 14.7%, 6.5% and 41.5%, 21.1%, 13.4%, respective-
ly. Fertilizer application significantly improved the uptake of N, P and K by maize and cotton. 2.44 kg N,
0.91 kg P,Os, and 2.87 kg K,O were required for every 100 kg maize kernels. 5.37 kg N, 1.67 kg P,Os, and
4.36 kg K,O were required for every 100 kg cotton seed. The utilization efficiency of phosphorus fertilizer in
maize was significantly and negatively correlated with the application of phosphorus fertilizer, and the utiliza-
tion efficiency of phosphorus and potassium fertilizer in cotton was significantly and negatively correlated with
the application of phosphorus and potassium fertilizer as well. Maize yield was negatively correlated with the
application of phosphorus fertilizer and positively correlated with the content of effective phosphorus in soil,
indicating that there may be a certain problem of excessive application of phosphorus fertilizer in maize in the
Southern Xinjiang region. The utilization efficiency of potassium fertilizer in maize and cotton was significant-
ly negatively correlated with the content of effective phosphorus in soil. There was a significant negative cor-
relation between soil pH, cotton yield, and the utilization efficiency of nitrogen and phosphorus fertilizer in
maize. It is indicated that soil salinity and alkalinity in the Southern Xinjiang region are one of the main limit-
ing factors affecting cotton yield and the improvement of utilization efficiency of nitrogen and phosphorus fer-
tilizer in maize. In the future, it is necessary to further optimize fertilization, increase the management of sa-
line and alkali farmland, and improve utilization efficiency of fertilizer in combination with the popularization
of drip irrigation technology in the Southern Xinjiang region.

Keywords soil fertility ; maize; cotton; utilization efficiency of fertilizer; management of saline and al-

kali farmland; Southern Xinjiang
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