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Effects of nitrogen fertilizer application rate on soil microflora
and sunflower yield in saline-alkali soil

ZHANG Jun-tong', WANG Jing', ZHANG Li', PANG Huan-cheng', ZHANG Jian-1i*, LI Er-zhen®, JIN Cun-wang’®
(1. Institute of Agricultural Resources and Regional Planning, Beijing 100081, China;
2. School of Life Science, Beijing Institute of Technology, Beijing 100081, China;
3. Inner Mongolia Wuyuan Agro-technique Extension Center , Bayannur, Inner Mongolia, 015100)

Abstract: In order to form a solid basis for an effective fertilization mode in saline-alkali soils, a field experiment
was conducted to determine the effects of different levels of nitrogen on soil microoganisms and sunflower yield in Hetao
Irrigation District in Inner Mongolia. Six treatments were designed including five nitrogen fertilizer levels, viz., 75
kg-hm™2(N1), 150 kg- hm~2(N2), 225 kg-hm~2(N3), 300 kg-hm~2(N4), 375 kg-hm~2(N5) and a control
(CK). The results indicated that: (1) Applying nitrogen fertilizer could significantly increase the number of microorgan-
isms and the diversity of flora in the root zone. The order of soil microorganisms at O ~ 20 cm soil depth arranged was N4
>N3>N5>N2>NI>CK. (2) Applying nitrogen fertilizer could promote the growing and development of sunflower as
well as yield. The growth vigor and dry matter of sunflower increased gradually and yield varied parabolically with nitro-
gen application rates. Therefore, the yield of five nitrogen fertilizer levels treatments were higher than CK by 0.06% ,
36.27% , 61.95% , 105.36% and 85.03% , respectively. (3) Appropriate nitrogen application rate could reduce soil
salinity of O ~ 40 c¢m depth. After harvest, the order of salt accumulation arranged was N2 > CK > N5 > N3 > N1 > N4.
(4) There is a significant positive correlation between the numbers of soil microorganisms, advantage bacteria flora and ni-

trogen application, root dry matter. However, there is a significant negative correlation between the numbers of soil mi-
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croorganisms , advantage bacteria flora and soil salt content, salt accumulation. In summary, the appropriate nitrogen appli-

cation rate is 300 kg*hm™? for sunflower on the moderate saline-alkali soils in Hetao Irrigation District in Inner Mongolia .

Keywords: nitrogen fertilizer; saline soil; sunflower; soil microorganism; microbial flora
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Table 1 Soil ion content and salinity in 0 ~ 20 em soil of experimental area
o
" CO2- HCO,~ a- 50,2 Ca®* Mg+ K* Na* ;fli“: i
P /(cmol'kg’l) /(cmol'kg’l) /(Cmol'kg’l) /(cmol'kg’l) /(cmol'kg’l) /(cmol'kg’l) /(cmol'kg’l) /(cmol'kg’l) /(g'k;;’l)
8.38 0.00 0.53 0.98 1.35 0.36 0.56 0.64 1.29 2.04
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gz 2 fiw, % 6 AR (Ll %0 it F Ak
PR CK (0 kg*hm™2) NI (75 kg hm=%), N2 (150
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UL/NX R 11.5 m?(5 mx 2.3 m) ,/MX A% 0.5 m
17

®2 BERBRIEEAE/ (kghm?)

Table 2 The nitrogen fertilizer quantity of different treatments

FNLJitE 5 Mineral nitrogen rate

Priai A
4 IR — 4k JRE Purity
Treatment . . ]
Diammonium Urea nitrogen
phosphate fertilizer

CK 0 0 0

N1 416.70 0 75
N2 416.70 162.90 150
N3 416.70 325.95 225
N4 416.70 489.00 300
NS 416.70 652.50 375
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Fig.1 Soil salt content of different treatments(a: pre-sowing; b: seedling stage; c: harvest stage)
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Fig.2  Effects of nitrogen fertilization on soil

microorganism ( bacteria, actinomyces and fungi)
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Table 3  Predominant bacteria distribution of different treatments

b #g DL PR A AR

Treatment Advantage bacteria flora

R

Generic names of predominant bacteria

ZEHUAT TR & ( Bacillus ) , B SMEF J& ( Pseudomonas ), Zimmermannella J&
ZEHUAT TR & ( Bacillus ) , BRI J& ( Pseudomonas ), Zimmermannella J&

SEIEFT 8 ( Bacillus ) , 1B 20 % J& ( Pseudomonas ), Zimmermannella J& , B T B 3 )&

SEIEFT R &8 ( Bacillus ) , 1B 200 % J& ( Pseudomonas ), Zimmermannella J& , 1 3% % 0 & )&

CK 1 AR 8 ( Bacillus )
N1 3

N2 3

N3 4 ( Luteimonas )

N4 5

N5 4

( Pseudoxanthomonas ) , JHE 5 B MU T )& ( Luteimonas )

LA A& ( Bacillus ) BB B & ( Pseudomonas ) , S8/ INTF 18 & ( Exiguobacterium ) , NSl FF 1
J& ( Acinetobacter ) , 1% 5% P {0 71 J& ( Pseudoxanthomonas )
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Table 4  Effects of nitrogen fertilization on sunflower growth indicators
PR/ (em-# 1) ZEHL/ (em-#E 1) FAZ/ (em-#R 1) T E (g bR WTE/ (g k")
pOBL] . . . ; :
Plant height Stem diameter Diameter of face plate Shoot dry weight Root dry weight
Treatments O o O O o
/(cmeplant™") /(eme-plant™") /(cemeplant™") /(g+plant™") /(g plant™")
CK 107.6 1.8 11.2 95.2 40.1
N1 106.4 1.9 15.1 100.4 33.3
N2 126.8 2.2 16.3 151.7 48.3
N3 136.2 2.3 16.7 166.7 50.2
N4 150.7 2.6 19.3 246.6 69.7
N5 155.3 2.8 21.1 286.3 85.0

K5 TRERELEREFESFEMREES T

Table 5  Effects of nitrogen fertilization on grain yield of sunflower

P 1 N et T
Qb3 2 Hundred Seeds of
/ (kg hm™?) Number of .
Treatments . seeds single
Yield . faceplates
weight N faceplate
per hm'
CK 2668.20 E 14.205 D 30000 D 626 D
N1 2669.70 E 13.428 EE 31725 C 627 D
N2 3636.00 D 13.671 E 34035 A 781 C
N3 4321.20 C 15.198 C 29130 E 976 B
N4 5479.35 A 16.899 A 28845 F 1124 A
N5 4936.95 B 16.077 B 32025 B 959 B

T W8 AR RS 1 e m Ab B ) 22 A 25 (P < 0.01),
Note: different capital letters in the same column meant significant different

among treatments at 0.01 levels.
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Table 6 The correlation coefficients between soil microorganisms and other factors

I T EEL Gk [DEER7/BSY Uk EE.LE?(% o
Number of Number of Number of Total Number of Advantage Mineral Yield
bacteria actinomycetes fungi microorganism bacteria flora nitrogen rate
Jifi & Nitrogen fertilization 0.65 0.57 0.10 0.70 0.92°* — 0.93%~
Y
'Ij‘:;ff:jﬁ(itenl at harvest stage -0.79 -0.39 -0.42 -0.71 -0.10 0.18 -0.29
AR Salt accumulation -0.60 -0.51 -0.90 x -0.64 -0.62 -0.31 -0.30
LT Root dry weight 0.38 0.66 0.37 0.45 0.82% 0.93"* 0.88"
H7* Yield 0.76 0.59 0.05 0.81" 0.86" — —
Heox, % x 435K 0.05 F10.01 23K Note: * , % * were significantly correlated at 0.05 and 0.01 levels, respectively.
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