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Effects of maize straw addition on soil ammonia volatilization and nitrogen absorption of pepper in
greenhouse

WU Hongyan, YU Miao, GAO Xiaomei

(Liaoning Institute of Microbiology, Chaoyang 122000, China)

Abstract: The effect of maize straw addition on soil ammonia volatilization and pepper nitrogen accumulation was determined in this study.
Soil from a vegetable greenhouse was collected as the research object, and pepper was used as the test material. Four treatments were set
under conventional fertilization (N 100 kg+hm™, P,0570 kg+hm™, K,O 80 kg-hm™) without(CK) or with straw application (S1=4 500 kg -
hm™; S2=9 000 kg - hm™; and S3=13 500 kg+hm™). In situ ammonia volatilization from soil in which pepper was planted was monitored
using the venting method. The contents of ammonium and nitrate nitrogen in the soil and total nitrogen in pepper shoots were measured at
different times. During the monitoring period, ammonia volatilization from soil and the ammonia volatilization rate of different straw

returning amounts reached the peak on the 7th day. The maximum ammonia volatilization rate under S2 was respectively 43.0%, 12.8%,
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and 17.9% lower than that under CK, S1, and S3. The mean ammonia volatilization rate under S2 was respectively 30.0%, 7.5%, and

20.0% lower than that under CK, S1, and S3. In all treatments, the maximum of soil ammonium nitrogen level was recorded on the 7th day.
The ammonium nitrogen content under S2 was respectively 24.2%, 11.5%, and 14.8% lower than that under CK, S1, and S3. The difference
between S2 and CK was extremely significant. In all treatments, the maximum soil nitrate nitrogen level was recorded on the 21st day, The
maximum soil nitrate nitrogen content under S2 was respectively 62.8%, 25.8%, and 47.2% higher than that under CK, S1, and S3, and
there were significant differences among all treatments. On the 60th day, nitrogen accumulation in pepper shoots under S1, S2, and S3 was
respectively 13.7%, 19.1%, and 9.3% higher than that under CK, and there were significant differences among all treatments. S2 increased
pepper yield by 14.3% compared with CK. During the monitoring period, soil ammonia volatilization was significantly and negatively
correlated with the aboveground nitrogen accumulation and yield of pepper. Overall, the optimal straw returning amount was 9 000 kg+hm™.

Thus, maize straw application can significantly reduce ammonia volatilization and soil ammonium nitrogen but increase soil nitrate nitrogen

to significantly promote plant nitrogen accumulation and minimize agricultural pollution.

Keywords : straw returning; ammonia volatilization; nitrogen absorption; greenhouse; ammonium nitrogen; nitrate nitrogen
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Table 1 The physical and chemical properties of tested soil

R RA AL SR AR AR A caay
Soil amm;e pH  Total nitrogen/ Organic matter/ Ammonia nitrogen/ Nitrate nitrogen/ Available phosphorus/ Available potassium/ Bulk density/
il sé
¢ (g-kg™) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (grem™)
#t 72 1.28 16.5 16.5 42.8 25.6 141.8 0.92

Cinnamon soil
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Figure 1 Effects of straw addition on NH3 volatilization in soil
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Figure 2 Effects of straw addition on NHj; volatilization rate in soil
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Figure 3 Effects of straw addition on NH3 volatilization

accumulation in soil
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Figure 4 Effects of straw addition on soil ammonium

nitrogen content
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Figure 5 Effects of straw addition on soil nitrate nitrogen content

R2 BHANENEKEEZRRENZM (g% ")
Table 2 Effects of straw addition on

plant nitrogen accumulation(g-plant™)

Kb H Treatment 21d 42d 60 d
CK 0.0322+0.014 9a  0.065 0+0.002 0b 0.636 2+0.013 5¢
S1 0.033 620.007 2a  0.071 8+0.002 1a 0.723 5+0.010 4b
S2 0.0355+0.013 1a 0.072 9+0.002 6a  0.758 0+0.023 6a
S3 0.034 2+0.006 1a  0.070 6+0.003 2a 0.695 1+0.010 6b

T PR 3 R S A S AR v 2, IR BB 5 R A7 Bk
FIRAL B R] 25 5 1 2 (P<0.05) .

Note: The values in the table are the mean and standard deviations of
three repetitions. Different lowercase letters after the data in the same
column indicate significant difference among treatments (P<0.05).
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Figure 6 Effects of straw addition on pepper yield
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®3 TESELRERE Bt LERZRNE FHTE5 TELVEL Pearson IHX S 17

Table 3 Pearson correlation analysis between NH3 volatilization accumulation , plant nitrogen accumulation , pepper yield ,

and soil inorganic nitrogen

Pepper yield NHi-N NOs-N

MR SR AR TR e R

NH; volatilization accumulation

TR R
Plant nitrogen accumulation
T bR R R 1
Plant nitrogen accumulation

BAR HE Pepper yield 0.563%*
FEAH NHI-N -0.451
S A NO-N 0.434

TR R R -0.883%+

NH; volatilization accumulation

1

-0.440 1
0.048 0.029 1
-0.667** 0.188 -0.139 1

T R TE 0.05 K BB EAR SR ; 0" FORTE 0.01 KF B BTG

Note: “*”indicates a significant correlation at 0.05 level. "**" indicates a significant correlation at 0.01 level.
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FI AR B}, S2 AHES T CK .S1 R S3, & 35 & & 11 43
B 43.0% . 12.8% I 17.9% , BAE K 3R (H 5
W FEA 30.0% . 7.5% F120.0% , 4% 75 A, & B E X E 5
S 24.2% 11.5% 1 14.8% ., W58 K, B35 +
AR RGN, AR R, R R
B A S i R ARG, SRS |2 A (HYY
KB BN B F Ko TEE B RUIE B[R] B ES in— 2
Y EORFE AT, mT ARG I A A AR o, ol
FRAL AR N A+ HE R T RS, (R SR Pk EE K Y
) 2 R A AR RR e i T R AR
WUR T - AR A: Wy R0 B AE A3 A A B ol LR
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