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Impacts of sulfur-nitrogen interaction on soil saline-alkaline properties and yield of sunflower field in Hetao

Irrigation District
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[ Abstract] The interaction between elemental sulfur (S°) and nitrogen (N) element exceeds the sum of their
separate effects. In this study, we evaluated the impacts of the interaction of S and different N fertilization rates on
the soil saline-alkaline properties and yield of sunflower field in Hetao Irrigation District (HID) by conducting a
randomized block field experiment. The experimental treatment included 4 levels [NO (no N fertilizer), N1 (35 kg
urea/667m?), N2 (26.25 kg urea/667m?), N3 (17.5 kg urea/667m?)], 6 replicates. No S” was applied in 2020 and S°
in 2021. The data showed that the S” significantly reduced the pH values at the 0-20 and 20-40 cm depths by 0.36
and 0.31, respectively, and reduced the soil exchangeable sodium percentage, exchangeable sodium, and cation
exchange capacity. The S’ can maximize the yield at the N3 among the 4 levels of N fertilization rates. These
findings indicated that the sulfur-nitrogen interaction can improve the alkaline soil and reduce the N fertilization
rate for the sunflower in the HID.

[ Keywords] Sulfur-nitrogen interaction; Sunflower; Soil saline-alkaline properties; Yield; Hetao Irrigation
District
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A PRI SE TR R

B (ST IRAEET K, Al e
SEA R AT AL -3 ¥ pH A Bk 35 pH %
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1.1 AR5 KA

RHAMTHZE T HEXEERRTLEES
MAH (107°56'38.630" E, 40°57'0.288" N; iFik:
1031.11 m) o ZA IR KRS, SET)8E,
PRy /b, 1982~2021 EFF/KE 180.59 mm H K%
R KPITE, FTHARE 8.99°CP. XK+
B TREW L, SRR RS ORI (DKL 20.8%
WrRL 61.3%- BhFL 17.9%) « VIEEEHE 45 R B7R, 0~20
cm 3% pH AN 8.12, BEMEE 30.61%, 3% 1.01
mS/em, AHUFA 11.9 ghkg, 4% 0.83 gkg, M
& 5.65 mg/kg, HEAM 29.22 mg/kg, HERER 309.18
mg/kg.

1.2 X3t

2020 FHRI VR R GligE) FHLX 4%
i, 6 MEE, 24 ANRX, FAVNXHFR A 88.58
m?. JAEE (46%N JRZ%, 7 H 19 HIUGIER) £
i 4 KT NO CRIEAAE, CKD ¢ N1 CHEUE

RIEE) 35 kg JRE/667Tm*; N2 (N1 ] 75%) 26.25
kg JRE/667m*; N3(N1 [ 50%)17.5 kg JRE/667Tm’.
BEHAEY NI HZE (Rl =355 361) - 5 H 24 H
MU P EE L MRS (46%P,05) 40 kg/667m” 575
i CEAEETRD o 5 H 26 H3HTHERE, BIEmK
FoKAERE. 6 A 8 HIEFR, 10 H 2 Hilgk. He#t
Hh A B 7 S5 A R

2021 FHIRIEZLE 2020 4 ARI6 My it ] 2
JRARAE,  BIAEAS/NX At A 1 AR () & 00 55 A e
(90%S")  (#ralif Ny 8.4 kg S/667m*>) , 6 H 5
H¥#EF, 10 A 1 HUgk. HeE#Ery 2020 F
HIF .
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FIMEY 5+ LY/T1249-1999 (- I3EBALE 5 .

1.4 & B3R ZFME 7%

] H 3% AR, TERRAS/NXIEEH A]— B (P
170 BHATHURE o 4% B H RIRAR DT, AR VCRIR 10 Ak
ZERE . RJE MR, BRI, AR
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% GRABAD AR R T i gt R
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TTEST H (ot —REAS T A8 56 b id) H 3% 4 & Wi
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BEWELEEER (K2 .
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N3 FRHSZE (1.08. 123, 1.04 mS/cm) &
F NO (0.52mS/em) GE la) . fEARJEARALAKI 2020
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W TR SRR EER (K2 .
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em VR PR ERAR B T AEAN R it 2 B TG 3 2 5/
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BF (0.86. 1.00. 1.02 mg/kg) ZFmET NO (0.3
0 mg/kg) (R 1b) o fEARMEMLK 2020 4, £ FH
HHET ) IR S IR, R BRI AR BRAR B T
o EMEA THRARM 2021 4E, 0~20 cm 1A H %4
BTG LIERRRS T EREER, HE, 20
~40 cm PRI E B2 BT ES 1 (1.17 mg/kg)
BEHTAEBMZG (0.80 mgkg) (F2) .

AN A it 8B R I IR e N B E R
(£ 1b) o EARIERALH 2020 45, 0~20 cm 5 20
~40 cm VR ) H 2542 F BAHT I A RN (3.23
5 424 cmol (+) /kg) BEMRTEBMZE (545
5 7.00 cmol (+) /kg) . {HJE, 7E 2021 4 i
THE , 0~20 5 20~40 cm K4 E IR G ) 113
THMEN T REZR (B2

# 122020 F£ CGRIERAL) 52021 &£ (EHE) FRERETHLIIE pH, BLE, BSENE

Lb 3 pH +HEmA HS
2020 2021 2020 2021 2020 2021
% mS/cm
0~20 cm
figE (N T
NO 8.07% 7.78 46.37* 34.05° 0.98* 0.61°
N3 8.06" 7.698° 39.52° 41.05" 1.05° 0.97%
N2 8.11° 7.702° 34,55 41.36" 0.86° 117
NI 8.08" 7.687° 37.52° 36.09" 1.05° 0.85%
JiE 5T (P>F)
N 0.89 0.49 0.09 0.57 0.72 0.01
20~40 cm
JEE (N
NO 8.11° 7.82° 59.36" 49.08" 1.11° 0.52°
N3 8.097* 7.79° 43.48" 53.98° 1.26° 1.04°
N2 8.093° 7.78 60.86° 54.07° 1.16° 1.23°
N1 8.095° 7.76" 50.75° 50.91° 0.98° 1.08°
JiE 5T (P>F)
N 0.99 0.3 0.053 0.68 0.34 0.004

H: TNO=0 CRIEZE) ;5 N1=35 kg JRZE/667m” CHMUMEAILE) ; N2=26.25 kg JRE/667m* (N1 [f] 75%) ;

N3=17.5 kg JRE/667m> (N1 [¥]

50%) o IANEVNEG FREE ARG R RAREK PR AER BREER (0=0.05)
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2020 2021 2020 2021 2020 2021
mg/kg cmol (+) /kg
0~20 cm
iR (N T
NO 0.95% 0.71° 6.06° 4.41° 13.11° 13.02°
N3 0.76* 0.83° 5.46° 5.48° 13.85% 13.41°
N2 1.02° 0.79* 488" 5.64° 14.19% 13.77°
N1 0.72° 0.85° 5.39° 476 14.50° 13.17°
TSN (P>F)
N 0.12 0.90 031 0.38 0.04 037
20~40 cm
AR (N
NO 0.94* 0.30° 7.87° 6.11° 13.27° 12.47°
N3 1.42° 1.02° 6.07° 7.32° 14.15° 13.45°
N2 1.12° 1.00° 7.82° 6.75° 13.32° 12.29°
NI 1.20° 0.86" 6.22° 6.67° 1227° 13.21°
T ESHT (P>F)
N 0.103 <0.001 0.08 0.65 0.42 0.60

E: TNO=0 CRIEEIE) ; N1=35 kg JREK/667Tm* CHIEEILE) ; N2=26.25 kg JRER/667m*> (N1 ] 75%) ; N3= 17.5 kg JRE/667m*> (NI
11 50%) o "TRE/NG FREEORMFELE FHARFEKFZREAREER (0=0.05) .

22020 F CRAEFAE) 52021 & GERRAL) MBEZEEEHEIELIE pH. WILE . BESXIE

Ay pH TR GRS TR B 1 AN FH B8 7 2 e
% mS/cm mg/kg cmol (+) /kg
0~20 cm
2020 £
2020 44 H 8.076*" 24.68° 0.99* - 323 13.06°
2020 4 10 A 8.080° 39.49° 0.98° 0.86 5.45° 13.91°
ZE -0.0046 -14.81 0.01 - 222 -0.85
T K5 P AH 0.84 <0.001 0.92 - <0.001 0.005
2021 4
2020 4 10 A 8.08° 39.49° 0.98" 0.86 5.45° 13.91°
2021 45 10 A 7.72° 38.14° 0.90° 0.80° 5.07° 13.34°
Z1H 0.36 1.35 0.08 0.06 0.38 0.57
T K5 P AH <0.001 0.70 0.40 0.58 0.38 0.01
20~40 cm
2020 4
2020 44 H 8.15 35.93° 1.03° - 424 11.63°
2020 4 10 A 8.10° 53.61° 1.13 1.17 7.00° 13.25°
Z1H 0.05 -17.68 -0.10 - -2.76 -1.62
T K5 P AH 0.02 <0.001 0.24 - <0.001 <0.001
2021 4
2020 £E 10 A 8.10° 53.61° 1.13° 1178 7.00° 13.25°
2021 45 10 A 7.79° 52.01° 0.97* 0.80° 6.71° 12.86°
Z1H 0.31 1.60 0.16 0.37 0.29 0.39
T K% P {H <0.001 0.62 0.07 <0.001 0.47 0.25

E: RRVNG R H R S LR A B ER (6=0.05) .
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