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Using "N to Reveal the Effects of Salt and Drought Stress on Soil Nitrogen
Distribution and Cotton Growth in Drip Irrigation Areas
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Abstract: In order to explore the effects of salt and drought stress on the distribution of nitrogen in the soil
and cotton growth, the distribution of total nitrogen, nitrate nitrogen and ammonia nitrogen in the soil and
the growth of cotton under drought conditions under different salinity conditions in drip irrigation areas were
studied through test pit tests. The experiment set up three water salinity levels with conductivity (EC) of 3
(T1), 6 (T2), 9 (T3) dS/m respectively, and three irrigation volumes of 2 700 (W1), 3 600 (W2), 4 500
(W3) m’/hm? respectively (4 500 m’/hm’ was the local recommended irrigation amount). The results
showed that when the soil salinity was greater than 3 dS/m. the total soil nitrogen accumulation was
significantly higher than the lower salinity (P<C0.05), and soil salinity had a greater impact on the growth of
cotton during flowering. In addition, the volatilization of ammonia nitrogen in the soil was directly proportional to
the soil salinity gradient. The leaching loss of soil nitrate nitrogen was proportional to the amount of
irrigation water. Compared with the nitrate nitrogen leaching loss of normal irrigation amount, the impact of
water stress on cotton yield was more serious (P <C0.01). As the depth of the soil layer increased, the soil
alkaline nitrogen decreased at a rate of 8% per 20 cm soil layer. The "N residue rate in the soil of each
treatment was 11% ~40% , which increased with the increase of soil salinity, and decreased with the increase
of irrigation amount, which was proportional to the total nitrogen content of the soil and was inversely
proportional to the cotton yield. To sum up, T1W3 was more conducive to the utilization of nitrogen fertilizer
in cotton and the improvement of yield. It is recommended that the soil salinity of cotton in the drip irrigation

area should be less than 3 dS/m, and the irrigation volume be 4 500 m®/hm”. The amount of fertilization
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could be appropriately increased during the flowering period to stabilize the yield.
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HAE W 8.5 mg/kg, HHEMA A& &AM EEE K,
S5HORN G 8 s KE xR,

x4 BEFHPIELENA Hfg/kg
e L] i1 2] 4
0-20em  20-40em  40—60 cm 0=20em  20—40em  40—60 cm 0=20em  20—40em  40—60 cm 0=20em  20-40em  40—60 cm
(K 048035 0.5440.33c  0.40£0.43c  0.90£0,08c 0.8510.06c 0.68+£0.07c  0.69+0.28¢c 0.59£0.68c 0501045  0.5420.78b  0.48£0.88c 0.43+0.78¢
TIw 0.90£0,04a  0.8040.06a 0702012  L38£01la 1242023 11240220  L00+0.21a 0.96£0.33a 0891023  0.9420.35ab 0.89£0.08a 0.83+0.04a
T2W1 0.9550.20a 0.8710.052 0730052 L4d£012 13620.06a 124098  L10%0.76 104£0.65a 0941077  102+0.51a 0.93£0.32a 0.87+0.22
T3W1 10040.45 0.94£055 08240182 150£0.21a 1454012 135%£0.37a 12020862 L14+058 10740932  LO5H04da 0.96%0.73a 0.8520.92
TIw2 0.8420.09h  0.64£0,03b  0.54£047h  1.06£0.03b 0,91x0.02b 0.87£0.15b  0.84£0.26b 0.99£0.17a 0.69£0.19%b  0.73£0.11h  0.6420.22b  0.52£0.45¢
T2w2 0.89£0.55b  0.7510.04ab 0.66£0.06a  1.36£0.07a 1350.0da 123%0.14a  LI10£01% 094018 0731012  100+0.11a 0.88£0.18a 0.750.17
Tsw2 0.88£011b  0.73+0.152b 0.64£0.4Ta  146£0,06 1.22£0.06ab 13340472 L00+0.84e 0.86%0.72b 0.66+0.18ab  0,9540.26ab 0.78£0,18b  0.79+0,04a
TIW3 0.51£0.12¢  0.44£021c  0.42£0.02c  113£0.03b  0,6920.05c 0.62£0.29¢  0.75%£0.53he 0.64£0.29b  0.59L0.11h  0.66£0.22b  0.54=0.06c  0.38£0.09¢
T2W3 0.78£0,05b  0.8740.34a 0.56£0.122h  1.35£0.0% 1.30£0.35b 1300752  0.88£0.27h 0.68£0.19b 0.56£0.17h  0.9940.32a 0.89£0.04a 0.72£0,12b
T3W3 0.83£0,06b  0.66+0.67b 0.47£0.17h  1.23£0,08ab 1.23£0.27a 12040272 L04+0.86eb 0.88%0.93ab 0.74+0.31a  0,9240,12ab 0.88%0.07a 0.74+0,11a
B 0.016 0 0.030 0.008 0.006 0.019 0 0.034 0.022 0.014 0 0.003
p EABOD 0005 0 0 0,012 0 0,007 0 0 0,008 0,009 0 0,001
TXW 0.001 0.003 0 0 0.004 0 0.002 0.001 0 0 0.002 0
T R B N B (E A AR IE 22 5 TR A RN 5 B 38R 25 Ak B W) 22 53 1 35 (p<<0.05) . Al
x5 BREFHIEESESH Hfimg/kg
i L] i1l 2] 4
0=20em  20—40em  40—60 cm 0=20em  20—40em  40—60 cm 0=20em  20—40em  40—60 cm 0=20em  20—40em  40—60 cm
(K 3440.52b  3.01082  3.04084b  51EL16ab  ATELOMD  45ElAda 6.641.54a  61£0.96a 5.7+ 1.66a 151200 40119  3.520.72h
TIW1 351132 3.0%1156a  3.04084b 55093 49£0.63b  42E£146b  6.0+155a  5TH0.45ab  4.9£145h 374157 3.3£056b  3.0%0.11b
T2W1 204034 L9EL3de  L7H045d 402055 3.8E0.74c  34F04Ib  55E053b  S1E0.61b  47£0.76b 351033 31EL0ke 28+ 1dlc
T3W1 204043c  LTH145c 1241624 381198 3.2%2.66c  2.7£2.56c 5.05175c 46163 3.T+142 2714199 28£1.06c  2.4%1.35¢
TIW2 301042 3.64063 3.5%084a  5.4E0.55%  51ELT3  4.9%1.28a 6.711.95 62fLlla  L9T173b 125155 37EL2a  3.4EL0b
T2w2 264112 2441450 204117 43EL02b  L1EL06b  37EL5b 59EL08h  57E0.94eb  5.4£0.,55b 3.910.57  3.7E148a  3.5%0.64b
T3w2 242077 20£0.62b  1.5£093d  3.2%0.63b  31£033¢  2.8£096b  5IEL136b  48L£122h  4.6£1.06b 34145 3.6£24Ta  37L0.5%
TIW3 384120 34105 33EL4Sh  5ILL28b  ATELE%  43LL0%ab  6.9%133e  6.4LLd%e  5.3E1a L1x1.20ab  3.8%2.52  3.5%0.68b
T2W3 3.643.05a 3510452 3.2+166c 4840036 450,06  43£013h  BTELI8L  5.62.04ab  4.6+244b  L04372b  3.8+251a  3.640.20D
T3W3 33 L66ab  3.0LL96b  2.7E106c  L6L13Th  4ALL05h  39LL78  55EL2Th 53LL0%b  4.9£0.36h 3.820.49b  35£1.03a  3.140.39b
B 0.010 0.003 0.014 0.003 0.011 0.003 0.014 0.017 0.011 0.002 0.043 0
p EKEOW 0005 0 0 0 0,001 0 0 0.007 0 0.013 0 0,017
TXW 0.001 0.007 0 0.001 0 0 0.004 0 0 0 0.003 0

2.3 EHERMEX SN 5% B % (NFRS) B9 2200
K3 o N 5% B R (NFRS) 78 £ 3 v (1 20 A 1%
B, LL0—20 e £ 2 N, &4 F YN B8R0
BRI /N 50 H L T L AR R 2 4 b 4
AP 2.5,2.0,1.5 4%, AS[E kb3 435 N
B BH R TE 7S 2 BB K 25 (8, 1B R 2, R
FWEEBN, HEFER WL B ok, T2W1, T3W1
AEEEY N BRBA R 3 T Al AL B, 2040, 40—
60 cm )2 N R R Y5 0—20 cm 43 B AEAH L,
H Bt + 2 8 0% #5087, 20—40,40—60 em +
N 5] BB 0—20 cm 435I 6 % F1 30%
24 HREMETHENKRBZR(NFRS) 58S

HXER

Bl 4 e A ZURIS SRS N 5% B (NFRS)

ZIME R, B 4a A0 BRAE SR S0 F 2 ZUM° N
FREAR B ZR L 45 A0 B N 5% B S Bt 4 20 2R BT 184 in
(p=<<0.0D . K 7 AL E EERAMHSA G N 5k %
HYALE T B N Bk B AR K R T3W1 > T2W1 >
T2W2>>CK>T3W2>T3W3>T1W3>T1W2>T1W1>
TIW3, LA N R A/ & iy A8 Az + 3
P i R A A AR A R M K

Bl Ab R A&/ N B RN R N 5E R
Bl A A B B 2 3 BT (p<<o.0l), Hop
T3W1 fil T2W1 4B N 5 B % g 3 5 T HoAb b
L, B AL PN Bk R A LR R T3W >
T3W3> T1W2 > T2W1 > T1W1 > CK > T3W2 >
T2W2>T2W3>TIW3, B N 5% 8 R X8 S A1
A Ak AZ R R AR
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*6 ZEFTHIEWMEESH Hf . mg/kg
A i & A 2
0—=20em 2040 cem  40—60 cm 0=20em  20—40em  40—60 cm 0=20em  20=40em  40—60 cm 0=20em 2040 em 4060 cm
(K 14.8£3.03b  14.6+3.98b 13.5£5.19%b  22.4£2.09 21.3£5.03a 2041405 19.0£2.11a  16.9+6.1ab 1641 4.16ab 16714032 15.4£4,05h 14.9£2.07ab
TIW1 14,642,450 14.2£3.67he 13.5£3.74ab  16.0£3.66b 14.3£4.0dc 13.8+2.04d  15.0£0.44b 14.6£1.04c 13.9%1.55b 14.0£1.05b  13.7£1.55¢ 12.540.93¢
T2W1 13.144.75h 12,6645 12.312.96h 1425076 13.2£1.94c 1244320 13.845.10c 13.3£3.77c 12.1£2.41b 128+3.22c 11.2£0.18¢ 10.6+1.33¢
T3W1 10.0£2.11c ~ 9.5£157  8.5£1.68¢ 13.0£1.9%  1242£2.63c 114£322c  12.0£2.57c  113£3.86c 11.1£3.21b 124210 103£118c  9.6+1.49¢
TIW2 16,743,682 16.3£2.83ab 15.7£1.84a 184£172b  17.4£195b 16.3£1.65bc 18512862 15.3£2.97h 14.2£3,16b 17843422 168+2.87a 16.4£2.52
T2W2 15.813.44b  15.420.4dab 14.710.42a 16.3£0.72b  16.9£0.29¢ 14.8£1.9%d  15.0£4.99b 14.7£3.74b 13.7£4.83b 16,3£5.84a  15.7£2.06b 16.9£5.06a
T3W2 12.744.05¢  11.5£7.03¢  10.444.85h 15.8+1.05h  14.6£1.88d 13.8+2.01d  13.0£3.04b 15.4£1.66b 14.8+155b 14446.21b 13.5£0.63¢ 13.241.56h
TIW3 17942762 18.4£3.24a 16.313.8% 21711062 19.1£2.05ab 18.3£2.06b  20.0£4.94a 18.9%1.05a 19.5%1.75a 16.3£1.99a 15.4£4.20c 14.4£173b
T2W3 15.8£3.11b  11.3£2.05¢ 13.7£1.06h 20.6+0.53ab 17.2£2.64b  16.1£4.21c 16.0£7.84b  15.7£0.63b 14,9£0.05h 15,9048 17.8£0.83a 14.6£3.12b
T3W3 14.924.05b  13.7£1.64be 12.8%3.06b 1852011 17.8£4.32b 18.1£4.54b  15.0£4.97b  14.7£0.52b 13.6%0.49b 13,220,920 115£0.89c 15.3£0.85ab
BT 0.016 0,008 i 0 0.026 0 0 0 0 0,002 0,003 0
Vi k(W) 0 0,004 0,003 0 0.006 0.006 0,011 0 0 0.017 0 0
TXW 0 0 0.001 0.004 0.003 0 0 0,008 0 0 0,004 0
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NFRS/%
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NFRS/%
—_ N W B
(=T = = A =1

8§ 10 12 14 16 18 20 22
AR/ (mg - kg™
CK 0 ----- T1W1 A-mm T2W1
+ —-—e T3W1 o — - TIW2
* oo T3W2 O e - TIW3 ¥ -~ T2W3
o---- T3W3

4 TESR BTEAMHSESEN
5% B % (NFRS) Z [ i) % &

2.5 HEMENBIEEKNTIE

e 8 Ay BUIER B3 X 25 b FRAR AR A KA bR
AR, Hoh TIWS F1 CK ARFRAg 22 K& i
T AR e T A AL B AR AL A VR RS N
HEAT , o R B FK 43 W 38 R R F A AL it it 2 R R
FAL PR R BB R 22 5 W, Hoh CKLTIW2 Al
T1W3 AhF & 2 v T HA AL HL (p<<0.01) . N [A] 4b Hi bk
AR R F AR, B KRB TIWS AR BRI 134 em, i
AME R T3W1 ABHEAY 88 cm, k5l XA AL 7=t (Y 52
M4, Horfr CKLTIW2 1 TIWS A BEAR A 77 & 5 35
FHABALBE, PR A 5 400~8 000 kg/hm* . Fifi 48
Fr TIW3 Fl TIW1 &b B9 22 51 i 25 (p<<0.01) , 136 ]
ARG AL AR KA B, TIW3 Fil CK b3
BRI TR EER.
3 Ww

AR B b, 4 5 AR A B IR AR AR X AR

W SCRIA 5 DT 2 o A A 7= 0 L A A R AT B
FEIN Ny Bl A 3R B B, AR AR 2 R R A
FERRAR AR SO E Y R A A R
WA AR T . A SCEE SRR WY 35 kB Y - Xt
SR B KR 0 &+ —Ed
i T A A 0 28 W i R AR RS R, AR B AR
FEO G 4 HE 4 U R 43 A8 Ah O UK X 5 5K e
PR 2 A BRSO 4 R — B AR R B W
i R I3, I B B A6 5 75 2B K3k B s 0 S5 5 Ry
B A IR 3553 AR B IR 59.7 %0 ~67.0%,
L LR Y R B BN 3 dS/m A X 4
F BBUL MR K A8 H 2 A A6 AR K Y DG HRE R, AT
TE A kL. AR SC A 48 R BR B R AR A
1% ~40% ., mih AN R E R R E &S TR
4, RTRE DA Ry A R A B AR A KRR R )
W, REHEK R, TN R BRI
Kk + 3K 5z 3l LBV s B R 2R A R &R
I BR 0 1 K 4 1 42 H 3R R W 12 B 1Y 1A A
Wz, TR AREAMEER KES 1%
PREMMERE L ER™, HESRBERESY
N SRR EIE R, UL Y 3 h B e i K &
AT A A X RE R A8 1

i 2 SRRV 285 R - 98 ki 280 1) o A R 4
B 2 TR I, AR AR RS AR S A
20 em FJEFILL 80k . 1A, - HE b B S AUR
il 2% ZURT T K b A R, W UK B T 3 n) B A A
Az A A AT AR S I Ak DR AR AE
EEWBHMER L RES AT ERES TREY &
Jei s HHER Y R 2T B LAY R 2 K R R A
T BE Bl AR 4 W i L AEL R BB R A 1 L T Y
B R] 20, AR5 2 B, - 9 6 A 0 1 A A S AR )
DA 5 E A DG, R R R R g R A L X,
Herih e R wi L g B AR M, A K
B, S R b P R R B AR R
AN 1.7~37.9 g/kg WILHEIN , TIEGEHE X
[SER= we Ol =BT |0 S PSR il b= £
BN o 8 G Sk A A v 0 A R s T 4 9 i
4 TR % 7 52 B0 A, 9 R A AR R R e, o R
AR BB AR SCIE R K A S R
B35 T KA 3E (p<<0.05) . B FI 2 B 5¢ & 91
il 25 0N SR A A 4 B st R A 38 3] 3 KRR T L R
L O R R R R R v AR
IR TR 2R s 2RIl A S Z AR S T T R
XA A 25 3R 0 v A S 2801 Ik R 2% B, e A LI T
T F i 84 7 1 B I R, R g SRR L
1 HE K AT 20 R ER I IR L B e I R
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o5 35 4%

R, HHEUN R R A A A B
P 3, Horp R 43RS BE >3 dS/m By Ab F 4 B8V N 5k
B SR L T gk A . X U B MR B S R

T RREXMESRAMME AR, 55 FHEE
AT 5 25 2R 4 1 20 3 R T R B - 9 3 5 9 9
B A — 2L

RT IELR BSEMHESES " NEBE(NFRS)WilAHE

e 2R B A AR
WiR R? p I R? P 7 R? P
CK Y=57X—19 0.89  <C0.01 Y=5X—6 0.24  <<0.01 Y=3X—40 0.89  <€0.01
T1W1 Y=27X—15 0.70  <<0.01 Y=5X+0.4 0.76  <<0.01 Y=5X—55 0.51  <<0.01
T2W1 Y=60X—28 0.80  <<0.01 Y=6X-+13 0.20  <<0.01 Y=11X—106 0.62  <C0.01
T3W1 Y=60X—27 0.90  <<0.01 Y=9X+12 0.51  <<0.01 Y=10X—71 0.90  <<0.01
TIW2 Y=40X—14 0.62  <C0.01 Y=7X—14 0.71  <<0.01 Y=0.1X—15 0.01  <<0.01
T2W2 Y=57X—32 0.90  <<0.01 Y=4X-+5 0.07  <<0.01 Y=4X—48 0.09  <<0.01
T3W2 Y=53X—22 0.73  <<0.01 Y=4X+15 0.02  <<0.01 Y=6X—51 0.24  <<0.01
TIW3 Y=42X—13 0.75  <<0.01 Y=2X-+3 0.06  <<0.01 Y=3X—42 0.38  <<0.01
T2W3 Y=26X—7 0.82  <€0.01 Y=4X+0.5 0.06  <<0.01 Y=2X—22 0.43  <€0.01
T3W3 Y=47X—21 0.83  <<0.01 Y=9X—16 0.45  <<0.01 Y=4X—42 0.55  <<0.01
xS EBREBERELKERETE
i MR L/ AR/ 7J<67\/‘ - M/ e/ |
(SPAD) (g kg ") (g+em ?) em? (kg * hm %)
CK 63.44-8.46a  26.3%5.62a  22.3+7.22a  3.4%1.42a 13348.93a 136.04:10.96a  7400%39.64ab
TIW1 45.7+4.66c  26.8%5.75a  19.548.43b  2.3%2.53b 117+33.97b 116.04+14.22b  6030£66.96¢
T2W1 42.3+6.85¢c  26.4+4.75a  18.9£4.83b  1.94:0.29¢ 109+23.97b 105.0424.91b  5800459.05¢
T3W1 40.5+4.96c  26.8+£8.53a  18.4£3.92b  1.840.83c 88447.94c¢ 77.0433.97¢c  5400448.93¢
TIW?2 51.347.33c  26.6+6.83a  21.7+1.94a  2.5£0.21b 1324+43.62a 132.94:67.93ab  7600+96.36a
T2W2 52.0£5.74c  26.0£2.53a  19.947.03b  2.470.11b 115437.94b 113.9421.94b  73004:75.28ab
T3W2 56.546.42b  26.6+5.94a  19.74£2.05b  2.240.92b 95413.83¢ 80.3467.98c  6100493.57¢
TIW3 60.246.62a  26.4+10.93a 21.5+£4.22a  3.8£0.87a 134443.96a 144.0456.93a  8000+68.74a
T2W3 58.749.53ab  26.5+3.98a  21.1£6.21b  3.240.86ab  12076.06b 128.074.71b  7000463.63b
T3W3 53.24:10.54b  26.4+1.04a  20.8+8.33b  3.01.06b 105+33.95bc  104.014.82bc  630086.35¢
D 0 0.044 0.001 0 0 0 0
p HEAKEMW 0 0.032 0.007 0 0 0 0
TXW 0.001 0.030 0 0 0.002 0 0

ZROFEY)C A 1 TR 32 K o3 W 30 fie 35 Y A B
P AR 2 AR R B A AR L K Y A R
R T OK R A L K oy D ia RE S 15 F AR i
PRESF R 65 A (0158 52 54 40 T 47 P 2t 2k L 44 i
SR v e oY G SR P AU 7 = N TR AR
L= 5 20 45 B R 7 S8 i R K g0 T 3 i AR AE A2
TR T EC7E S A [R] Ak BP0 AR A8 25 RS AR A
G R, Y L S>3 dS/m B, &
S ER 73 JBE X AR AE 7 A B R (p<<0.05) . BOL
WESFESE A AT R B AR A R T R e
BOMAL = BT B 1SR Y B Yk B FE R
AR AL T U3 K o3 YR 22 i R ELRE £ g
T JEE F 39 T AR AL B AR AR AR A I 20 3K 5 i R BN
AR L R Al . > R ER B > 6 dS/m i L MR 4E
PRI AR 20 040, 7K 3 T8 T SRR A6 7R B BCE R(E T
W 500 Ze A7 M LA BROK 7T 70 22 20 06 S 2R 23 38
50 0 AR AL 7 BB P 0 . AR AR B N Bk B R

ERR AL i 5 R L, U0 U/ IR B B R 1 i A
it R R T3 e A AR ™ it
4 &5

T X AR R aE , RO AR A 20—40
em LR EEH LUK B R, FHAREESG
£ 0—20 cm 2,5 20 cm 2B A MBS AT
YL 8% s, £k 43 >3 dS/m W, N F T4 4L XF
- 4 U IR R A6 A X R 43 T R SRR, T R R
K FEACIAIE 38 nE B B FRE A K. IR
IR W R AR R S J R AR T
B AR B R, WUk R0 R T G A s A A R
L2l O D 1 L 3 U R A [N~
Ko B IE 8 T K ST A A B AR 2RI R K A AE 7 i
BRI, 7K 43 J 380 X5 A A6 7 S B 5 e B R, MUK
4 500 m’/hm® , A TR AL AR K. B AR A 1 0
UNERE RN 11%~40% , PN BRE R 5 A K5
EIEH, 582 R, 2 LR, % KK
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