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Effects of Salt and Nitrogen Synergism on Nitrogen Distribution,
Transport and Use Efficiency in Cotton
YU Tianyuan, HE Xinlin, HENG Tong

(School o f Water Conservancy and Construction Engineering » Shihexi University » Shihezi » Xinjiang 832003)
Abstract: The objective of this study was to explore the effects of salt and nitrogen on the dynamic accumulation,
transport and use efficiency of nitrogen in cotton. Taking cotton Xinluzhong 68 as material, afield plot experiment
was carried out under threesoil salt contents of S1 (2.5~3 g/kg), S2 (5~6 g/kg) and S3 (8~9 g/kg),
respectively, also with three nitrogen levels of N1 (105 kg/hm?®), N2 (210 kg/hm?) and N3 (315 kg/hm?*),
respectively. The results showed that the biomass of vegetative organs (root, stem and leaf) under SIN3 was
the largest, while the biomass of cotton boll under SIN2 was the largest, and the biomass of cotton boll was
N3>N2>N1 under S3 condition. In S1 and S2, nitrogen accumulation in stem was N2>>N3>N1. In S2 and
S3, N3>N2>N1. Nitrogen accumulation of cotton boll was S1>S2>S3, N3>N2>NI1. Root nitrogen
accumulation was N3>>N2>N1. Logistic growth function model was used to fit the accumulation of biomass
nitrogen in each organ, R*>>0.9. The maximum cumulative rate V,, and duration At were two dynamic
characteristics. In N1S3 treatment, At was the smallest and V,, was the largest. Salt significantly inhibited
the biomass, nitrogen accumulation and V,, incotton organs. There was an obvious interaction between
nitrogen application and soil salinity. The results showed that N2 in S1 and S2, and N3 in S3 were the best

for biomass accumulation and V,, of reproductive organs. The higher the salinity, the lower the nitrogen

5 H #1 :2020-09-22

HBEITE  EH R A ARSI 4T H (U1803244)

F—1EHF RARIA995—) 5B LA FT A L 352G Al 9% U5 55 2R A 98 . E-mail: 1811318765@ qq.com
BIEEE THAR966—) , B, 208z, 325 A S5 28 I ARl 9 5 i3 R50R) FH ALK SCK I FSE . E-mail : helinxin2002@163.com



316 PINERY S R o 5 35 &

transfer rate. The amount of nitrogen applied promoted the nitrogen transfer rate. The maximum yield of
SIN2 was 6 683 kg/hm?®. The accumulation of nitrogen accumulation in various organs and the distribution of
nitrogen in vegetative organs madethe distribution of crop nitrogen more balanced, resulting in the optimal
yield. The nitrogen use efficiency of N1 was the best in S1 and S2, and N2 was the best in S3. Therefore, ap-
plying 105 or 210 kg/hm?® nitrogen fertilizer in soil with salinity less than 6 g/kg is most beneficial to cotton
production and benefit. 315 kg/hm?® of nitrogen fertilizer should be applied when the soil salinity is 8~9 g/

kg. These findings could provide scientific basis for rational utilization of saline alkali soil and fertilization

management,

Keywords: cotton growth; salt content; nitrogen plant distribution; nitrogen transport
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R (RIS A A ) Iy 220, BIEE I A = B
2& HAE G A A6 BRI 08 I T 28 5 e ik 3 G 3
IKAF(P<20.05) , A= Wy f i d 58 B Bk 257K F- (P <<
0.01) . M EZ MR N K F » + 4 Eh 735 i fe KL LR

Jith L 28 EAE B s AR BN . ROk B AR AR
A= ik RN RIE I 236 B B R 3R i i 3 1 i (P <<
0.05) . Al AL 7= 5 FVEUIE R 28 6 E 1 18£8 B2 1 385
P8 98N (P <0.05) , i A6 BUA i BE k2 3G K 5k
R W) 5 B it 2R G K S R B

HH 2% 7 AL, AR I RR B A B A R O i RS
B E R, MR S1.S2 A1 S3 A 3 44 43 5 N
107.00,100.44,61.16 g. & £k 5K 40 ¥ AH LT B
MR 42,8590 . ST ot AR B2 dk i A it 60 o 1 ik
EYEN ., AE S1.S2 FS3 &M, = A SR AL HAH
Lo 4 AW B R 33.61%,43.17 % 1 65.06 % , i 46 R
A5 S1 M, S2 7E N1, N2 1 N3 &b B v 43 514 K
11.01%,7.16 % 1 13.30% . S3 4> ] [ K 33.22%,
20.94 %0 H1 8.98% . #£ S1 Ml S2 R MK N2>N3>
N1,S1 g N1 6k 11.31 % 1 11.27%,S2 i N1
WK 14.67 %M 13.63% . E S3 R B K N3>N2>
N1, 43520 N1 3K 51.17 % F1 40.64% . 7= HEAE S1,
S2 & F RN N2>N3>NI1, £ S3 kb £ I K
N3>N2>N1, & N2 &b oo bt + 38 & &8 & 193
Ul /IN IR L E N3 A B b R g AR 0 B
W/ INRCR N . AUIE R 2R AE ST A it 280 8 A 3L 1) 22
SR, HREER Sy 3 Kl /N, 76 S1 & F RN
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N1>N2>N3,7E S2 &1 FE£EH H N2>N1>N3, 7E S3 & FFEIM M N2>N3>N1,
£5 AEAERTERAERRIASHERISMERE

fia e b 7 Ji (/d n/d n/d A Vel R
wE (g e plant™' «d™?)
SIN1 y=0.0939/ (14700820 48 32 64 32 0.00193 0.995
SIN2 y=0.1327/(1+ 3100100 45 35 54 19 0.00464 0.995
SIN3 y=0.1358/(1+4¢*"1701#1) 32 21 43 22 0.00415 0.999
S2N1 y=0.1141/(1+ "2t 008) 54 39 69 30 0.00253 0.999
= S2N2 y=0.1426/ (14 >!1%8 00001 54 40 68 28 0.00341 0.997
S2N3 y=0.1306/(1-+ 70 00800 46 29 62 33 0.00261 0.999
S3N1 y=0.0790/ (14 e"#787 00681 63 43 82 39 0.00184 0.983
S3N2 y=0.1088/ (14> 00851 62 46 77 31 0.00230 0.990
S3N3 y=0.1256/ (1400700850 60 44 75 31 0.00261 0.998
SIN1 y=0.2534/(1+4e"#0 00671 63 43 82 39 0.00462 0.948
SIN2 y=0.3080/ (14-¢"01— 007810 59 42 76 34 0.00598 0.967
SIN3 y=0.3014/ (14800850 56 40 71 31 0.00655 0.973
S2N1 y=0.4552/ (1 -+ 21001280 64 53 74 21 0.01450 0.983
e S2N2 y=0.5622/ (148001200 62 52 72 20 0.01810 0.969
S2N3 y=0.5228/ (14210120 59 48 69 21 0.01620 0.965
S3N1 y=0.1921/(1+ !0 01600} 69 61 77 16 0.00768 0.981
S3N2 y=0.3609/ (1 !0 01610 68 60 76 16 0.00781 0.978
S3N3 v=0.3890/(1-+ "0 01170) 66 57 75 18 0.01430 0.966
SIN1 y=0.8495/ (142000971 99 85 112 27 0.02060 0.998
SIN2 y=1.0370/ (1! 01190) 98 87 109 22 0.03100 0.999
SIN3 y=0.9489/ (14 !0 01010 96 83 108 25 0.02460 0.999
S2N1 y=0.7748/(1+ #8507 01271} 99 88 109 21 0.02450 0.991
B8 S2N2 3y =0.8346/ (1! 01T 98 87 109 22 0.02440 0.997
S2N3 y=0.8713/(1 -+ !0 01150 98 86 109 23 0.02510 0.997
S3N1 ¥y =0.5337/(1+4¢!"000700%1) 102 88 115 27 0.01310 0.998
S3N2 y=0.6721/(1+e!"307 01110} 101 91 110 19 0.02370 0.997
S3N3 y=0.7320/ (14100701421 101 91 110 19 0.02590 0.994
SINI y=0.0316/(1-+ "7 000 63 44 82 38 0.00054 0.979
SIN2 y=0.0333/(1+"#370:0671) 62 42 81 39 0.00056 0.988
SIN3 y=0.0327/(1-+ 112 0078 60 43 77 34 0.00064 0.991
S2N1 y=0.0189/ (1 " 00561 65 41 88 47 0.00028 0.994
R S2N2 y=0.0214/(1+ " 00581) 64 39 88 49 0.00029 0.995
S2N3 3 =0.0214/ (14100500 62 39 84 45 0.00032 0.998
S3N1 y=0.0091/(1-+ ™" 00850) 103 82 124 42 0.00014 0.999
S3N2 y=0.0089/ (14108700651 90 69 111 42 0.00014 0.988
S3N3 y=0.0087/ (14" 0871} 75 60 90 30 0.00019 0.999
*6 AEANEREARAREAEITERKIZE Hfr . %
o T3 43l % T4 4y Fi 3 i R
S L R BLB S L R BLB S L R
SIN1 7.86e  22.62¢  2.73a  65.99a 6.95¢  19.49d  2.54a  71.02ab 9.89cd 12.88d 5.96a
SIN2 8.93d  22.91e  2.16c  66.00a 8.83¢c  16.12¢  2.28b  72.76a 10.29¢ 36.16a 4.19b
SIN3  10.00ab  22.00e  2.37b  65.63a 9.29b  17.51de  2.39ab 70.81b 13.48b 25.81b 5.99a
S2N1 9.34c  36.74b  1.42d  52.49c 8.40d  31.76b  1.37c¢  58.47e 9.09d 12.61d 2.39d
S2N2 9.90b  39.33a  1.41d  49.36¢c 9.11bc  34.45a  1.35¢  55.09f 8.11e 12.59d 4.27b
S2N3 9.33¢ 39.04a 1.40d 50.23c 7.79¢ 33.32a 1.38¢c 57.5ef 17.14a 15.36¢ 1.90e
S3N1  10.27ab  25.51d  1.03e  63.19a 9.64ab  22.59 1.02d  66.75¢ 5.00f 10.37f 0
S3N2  10.12ab  33.20bc  0.76f  55.92b 9.65ab  30.32bc  0.74e  60.1d 5.26f 10.16f 3.96¢
S3N3  10.44a  33.28bc  0.72f  55.55b 9.85a  29.04c  0.7le  60.41d 7.81e 14.71e 4.17b

TE:S 2L s RGP BLB Dy A2 FE 4% B GEAERY) s T3 NARAEAERE 1 5 T4 Dy M Ak B0 5 5 51 BHis Jm AN ) 5 B 7R 22 52 88 35 (P <C0.05) .



322 KB OR R %35 %
x7 ZRERENEVE REETENREMNAR
Qb Bg SIN1 SIN2 SIN3 S2N1 S2N2 S2N3 S3N1 S3N2 S3N3
W E /g 90.36abc 112.47ab  120.73a  80.14bc 106.44ab 114.74ab  43.85¢  67.25de  72.38d
WAL A E/mg 1180.00c 1401.80ab 1313.40ab 1310.00bc 1502.20a 1488.60ab 788.00d 1108.24cd 1195.50c
7o/ (kg « hm™ %) 5108ab  6683ab  6454ab  3058.6c  5708bc  4715b 1203e 2975d  3754hc
AR Z/ (kg « kg ') 48.65a  31.82bc  20.49cd  24.37cd  27.18c 14.97d 11.46f 14.17g 11.92e

VE < 9B 5 R ) 8 20 2 53 B3 (P <<0.05),
3 W
3.0 HRAFNNBEETHENEYERRNZMN

BN R 1 30 A5 4803 56 2 3, 6 43 5w A AL Fh
TR KR K, i B 8 L R AR, R
R B R 1 A i N N O U 8 L1 N
FEAL EERR R AR W 4R J, P PR AR . AR SGE i 1
[ /N A B, S A6 45 R AIE M B 0] R 45 2 AR Y
Logistic Az 1< bR OB Y (1 P A= 4 B 22 5 L GE S 4
Gy IR AR ALK B AL W AR R 5T N TR B A%
TFF R R A — 8, AZ LMK E
B AR AR B P04 25 A A BRI VE . AR5
gL 5 X R AU BG4 R AR — 3L,

HAFGE S R AR AL A Y ' B B A Logistic
AR AR, Logistic A2 KA R VE Y)W A & T4 5T
FERE BRI RS R YK T 0.94, H Logistic
He KRR R BRI B0V, CHie it B 5O A Az (PR
PR B RREE ) L b 4 B AT LA 4 M S AN [
Eh AL BT AR 09 A e B KR AE A R AL D
T % P (] B0, R R AT e B B AR F 5 i
Logistic &2 KA K Ar 1V, Z 5 R DT 5% 15 3] & R
FHE AT 180 kg/hm® I, Fifi i %0 H 5 K pe 2R
AR BE AR AR ) T B RRUGR JEE RE n, 0T 19 3 e £ it R
i, Ar P SRR AR RGO, Vv, ) e, R
AR A6 19 & T R i O 3 238 2 6k 43 41 4 WY ek 22
I/ . SR b 2R A6 i R 3R WL L A A6 1Y it AR g T 2
ARRA S SR 4 g/kg B AR BRI B A K
KRB BN B BANE . AT e o 4 K A e
PR CZEN SR SRR B MR S A B A AR ) i
e S, ERIE T RS . SUAE R B4 2% ik
SR AR A Y R W R R . i
T B AL AT LAA O A A8 2R W i H o it T X AR
Y= i VR R S 3, 0 2 1 4 1 FH L T EL 25 B 1 AR
T R AL B Y B FR AU AE LR RS AR
T it SR G AR A AR R ZE N AR SR A IR
Tt (1G4 ke B A L A AR A5 AR T AR B AE AR P 4
3, N2 A o, 3 B R it G AR AR A )
PERIAS W 2, 3 2 e B4 ) VR D s 76 s R b N3 A=
Yk B ok, RUIBEE L K i A b &
FHRLHE K. IV, B Ar [ WA Py i 38 KRR & B,

Eh AU [F AR AE A A B AR W A KR AE R W 45 S A
], AEZEAEACTT I, 20 Wk 3 8O il 40 22 i £
FAE HERCHR B 5 i 7 A= 4 5 T s 6 43 410 ) 0N X i
RN B I [R) B A AR AR 5 AR T, R A S
FR R 3G SR Ak /> & B R] AL R AR A B, —
5 T ) it R Y R IR TRD 3 K, R I e R 3 O
/N I — 7 T B A it R T R 3 1 TG KL 5 & A
A YA TR AT R R A A ER A R A T
R AFE T,
32 HENEMNBERERE SESHRENFM

AHIEFE A R 3 X A AR H b 2 AR M
V., A AR T AH 2R 23 & A 30 AR . Mah-
mood MR B . ZE NaCl (EC =10 dS/m) if}ifi
T RAREE YA WA, T AT RE R E T
Na ™ (K" 45 5 0545 by 1 WO, A1 4 A 0 A D A= o
WA Y O EEN AR TA R AERKP.LE
. PR B B A R Z 5 s /. B e
g A it UIE T A SR A R R R AR A R A
il s I AR 2 0 e 2 Y A RO R i Ik
)R N Y (ERUN=D/ (R =0 5 W T i (O AE
F A EUb L R E s AR R B E
Jife 28 S T A R N A T S R SR R R A R
Bk & it PG RROR A B3 . 38 2 A = Bl 3 0 4
RT3 O, ] B s £ 5 Foib 30 58 R 4 ol 4 #1140 7K 5% 0 Wi
W il R T B A R AR AR R
Jit S A1 1A AR %) BRI I R 43 1 1 KT
JIE 358 g ik 1 L R v A i B AR AR A R R
(ERE WSS i3 I

Grechi 252/ Wang U BF N EW R 5
T8 R A RE ) LA T E R AE KR A BE R R .
A AETF UG AR A E AR BRI A R
T A N O B RS T B E Rl ERh e S3
BEMBIRAE S E A RH R AR SLA
S2 HHEh IR E RS S LM R T H R
B R LB, EE I R A R TR E 7 R
FARCRRAR A TUAS SRR AR S TR] 2 8 X R
TR RO 19 VE A b 1 A7 7E 22 57 (HL 39 &0 R 19 1%
W, AR E S804 A% T B 2 e e 7 iR LR A
ORI E IR AAE
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3.3 HmABEMBErEMEER AR EN 2

AR F I S WA W 28 K =0 vy R R
WP 28038 it A L3I B 0 L R AN S R 4 2
J L IR g e R 4 X AR AE 7 N AR A
FARCRAT WM HIE Ll A A e E . A
SCHIFE P FH 500 X A6 A 7 1 R 22 R AR 1 52
], 2B HH A AR AR 73 - 8 it Lt i R R R A
e A R A SR AL BT AR A AR
R tH—2, 7R ER oAb # b L 0 R FF RIOR i it
SR I g 9 /0 L AT R R WAL A i R B R R G
BN SO RS AR L Y i AU > 276 kg/hm’
Jo - R R S AEY WA BE T3k B F R 4k 2 1 it
Ao, T RAEHER. AsdMh AREmERmT
B AR oy a8 T U A 32 B0 B0 ) L R AR TE— A5 R
I T A K, 6 it R0 IE ] e A HE ) B T
4 &5

(138 23 F ) /0N DX 36 A6 46 = 6 5 1 4k b 28 41
Lo, B AR 5~8 K,k ZUHER AT, AL IR 4~6
Ko il A R R INAR BEARAE K F L7 S2 R S3 75 W
B 2~3 RIFEWIHRAT 1~2 K, RIS KT
HH B AT [ RN 4% 5 B AR ) 1) Logistic A 4 pR B5UR Y
PR A K B I 11 22 S5 L U SR 40 S AR AE R B AR
AL W A Z RN A K R E IR
A WAL LS YA e .

(DEFHE R ZE O WAEYE SINS &K,
RS HE W) SIN2 d R, S3 R F TR AW R B
N N3>N2>N1, #EfFaE AR S2 A8 &K,
76 S1F1 S2 Hh2E FUA R I N2>N3>N1; 7 S2
A S3 i F B R E N N3>N2> N1, # 44 FUA &
FI K S1>S2>S3,N3>N2>N1, A FEEKH N
N3>N2>N1, NI1S3 ZbH & E &G E LY a AR
At /b V K B BEMGIMAELERE LY
HAZHERKLV,(P<<0.5), ARSI
FEAE 3 10 BAE RN » AEE£8 4 S1 F1 S2 N2 Al
e S3 T N3 e Fl AR S A =R,

W HE I 10.16% ~31.16 % 19 I F &, 5.26 % ~
17.14 % 25T A .0~5.99 % FYAR Eh AUk EMAER . AN
28 B AR AR5 587 M AU it 7K SF- A 26, 26 7
R RIBHRAL, AR RERRIEHR,

() FNEAEER 43 S1.S2 H N2 FIFE S3 7 N3 fge Al T
A EAEYRMR &G E AR ZRMERGEEA S
VR AR o0 A 0, 7 i, R AEER 47
S1.S2 1 N1 AR HBCR R . S3 N2 ficf Rl T2 i A
MR, W, 764843 <<6 g/kg 1 HEHE JH AL 105
kg/hm” 5% 210 kg/hm” , 1| T i 46 A= 7™ TR 4 48 5 5 6

IAAE 8~9 g/kg TN it HAE 315 kg/hm?,
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