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Effect of Grass Cultivation on Ammonia Volatility in Peach Orchard Soil
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Abstract In conventional orchard planting practices, soil ammonia volatilization caused by traditional
methods has shown a gradually increasing trend over the years. This study employed a portable closed chamber
intermittent pumping method to investigate the effects of grass cultivation on soil ammonia volatilization in peach
orchards in Shanghai. Focusing on ammonia emission levels under different vegetation cover conditions in
Nanhui Peach Orchard of Pudong New District, three treatments were established : white clover cover cultivation
(TM), conventional fertilization(NM) , and a non-fertilized control (CK). The research revealed that the annual
ammonia volatilization and nitrogen loss rate under NM treatment reached 13.08 kg -+ hm™ and 1.15%,
respectively, showing 2.91% and 4.55% higher values compared to TM treatment. The control group (CK)
exhibited an annual ammonia emission of 4.40 kg-hm™. No significant difference in ammonia volatilization and
nitrogen loss rates was observed between TM and NM treatments. Principal component analysis demonstrated
that soil ammonia volatilization in peach orchards was positively correlated with soil ammonium nitrogen (NH}-
N) content and air humidity (RH) , with a particularly strong correlation to NH;-N reaching statistical
significance (P<0.01). Compared with average ammonia emissions from Chinese orchards and typical orchard
ammonia volatilization losses in the middle-lower Yangtze River basin, TM treatment reduced the soil ammonia
emissions by 12.95% and 76.89% respectively. This experiment confirmed that white clover cover cultivation

served as an effective approach to mitigate soil ammonia volatilization in peach orchards. At the same time, the
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cultivation has the potential of increasing fruit quality.
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Fig.1 Changes in rainfall and average air temperature in peach orchards from November 2022 to October 2023
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Table 1 Amount of pure nitrogen applied into peach orchard in different fertilization treatments kg-hm™
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Treatment AP A "Za "ZaN Total nitrogen

Bioorganic Compound Compound Compound

fertilizer fertilizer fertilizer fertilizer
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Fig. 2 Schematic diagram of a portable intermittent pumping ammonia sampling device in a closed chamber
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Fig.3 Distribution diagram of sampling points for ammonia volatilization of fertilization treatment in the peach orchard
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Fig.4 Ammonia volatilization flux in peach orchards during different fertilization periods
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Fig.5 Accumulation of ammonia volatilization in peach orchards during different fertilization periods
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Table 2 Accumulation of soil ammonia volatilization and nitrogen loss rate of peach orchard under different planting

modes in different stages

i ES

Fertilization plan

b B

Treatment

AR FRE
Accumulated ammonia
volatilization/(kg-hm™)

Nitrogen loss/%

M =M AERE S TM 1.79+0.40° 0.24+0.08"
e
) BRI AT NM 1.95+1.13° 0.27+0.22°
Basal fertilization
At CK 0.58+0.02°
—— M= AERE I TM 0.48+0.03" 0.10+0.02*
L%
) o AL NM 0.45+0.02" 0.08+0.02"
Flowering fertilization
AN CK 0.35+0.05"
M = AR RO 5 TM 0.45+0.04° 0.14+0.03"
2
5
o HHUIE NM 0.3840.07° 0.090.05°
Expansion fertilization X
At CK 0.27+0.01°
i M= AE R TM 10.02+1.61°
[i] Ak
) ) H LR AE NM 10.3242.89"
Intermittent period
iEAE CK 3.2140.55°
ke M =R R T T 12.71+1.79° 1.10£0.24°
.p AL NM 13.08+4.03° 1.15+0.53"
Anniversary
AHENE CK 4.40+0.60°

TE ARV NG FRERIRALBEE]TE P<0.05 /K1 B 2257 3% .

Note: Different lowercase letters indicated significant differences between treatments at the £<0.05 level.



5

R A2 RS el - S 4R R R

789

2.3 A EFHEIHE 18 NH-N.NO;-N.pH iy
A1
2.3.1 A¥BENIENH-NASZHH A

Jite I Bk el - 1 NH-N AR A R 5 2 4% &
AR S AU AR f e . i A SRS 1+ 58
NH;-N i’a%fmiﬂt% HH I AUER L (F6).

IRFNEE 2 N IEAE, ZE IR 2 O K5 B T Rt 3,
JEAE 5 15~20 d, TM \NM il CK JE4R — 2, 7EFEAE
B, TR R EB A, 13 NH-N & &84k I
T T AR A SRt N 0T o 7E 34t A BT 1), TV Ak
FRZH 4 5 NHI-N & R - 2 KT NM A1 CK /Y
PG, AT RE St A AR, it A e 2R )22 - R Y

TENE IS5 1~3 RIS FES 1 MEME , 7R 5~9 KN 3Rl A28k T TR s v i 2
30y —a— AR ETM
—e— HHEAINM
! —— FHHECK
2
25 wf
Bt
B s
25 15y
ﬁ% g
Z 10t
He
Z
g S5t
e = v oA &« R
R T T L LT Y L e 2 a® N ,\\'\ p
BRI\ A\ S S N P I S e m@ﬁ
H #ADate

El6 JiEAERTEABEE T8 NH-NRESH

Fig.6 Soil NH;-N mass fraction in peach orchard during different fertilization periods
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Fig.7 Soil NO3-N mass fraction in peach orchard during different fertilization periods
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Table 3  Fruit quality and yield in peach orchard under different cultivation modes

Ab T R SRR PR il s i3
Treatment Number of fruits per plant Mass of single fruit/g Yield/(t-hm™) Sugar content/%
A=A B 5 TM 78+10° 234.69+14.23" 9.10+1.56 13.56+0.28"
H AL NM 86+7" 220.77+9.54° 9.41+1.06" 13.27+0.22°
AN CK 15+7° 192.27+12.20° 1.46£0.80° 12.16+0.39°

T AF/NG PR R b B EITE P<0.05 K F 22 R 3

Note: Different lowercase letters indicated significant differences between treatments at the P<0.05 level.
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