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Distribution Characteristics of Soil Nitrogen in Yuluxiang Pear Dense

Plantation under Different Drip Irrigation Rates

X1 Yusen, HUO Guizhong,GUI Lili

(Institute of Soil and Water Conservation Science , Shanxi Agricultural University, Taiyuan 030013, China)

Abstract: In order to investigate the effects of drip irrigation rate on the distribution of nitrogen in soil of Yuluxiang pear
dense plantation, in this study, the soil of Yuluxiang pear dense plantation in the Loess Plateau was selected as the object,
three different drip irrigation rates, including high(900 m*/ha) , middle(660 m®/ha) and low(540 m®/ha) were set, the soil layers
of 0-20 cm, 20-40 cm, 40-60 cm, and 60-80 cm, total nitrogen, nitrate nitrogen, and ammonium nitrogen in different months,
and the growth status and yield of pear trees were determined and analyzed. The results showed that the growth indexes(diameter
at breast height, tree height, crown width) and yield of pear trees under high drip irrigation rates were the highest, and the content
of total nitrogen increased first and then decreased with the increase of months, the total nitrogen content of 0-20 c¢cm soil layer
under high drip irrigation rates was between 0.30 g/kg and 0.38 g/kg, and the total nitrogen content decreased with the deepening
of soil layer. The content of nitrate nitrogen was lower in fruit expansion stage. The lowest contents of 0-20 cm, 20-40 cm,
40-60 cm, and 60-80 cm soil layers were 15.99, 13.30, 4.58, and 12.74 pg/g, respectively. The content of ammonium nitrogen
fluctuated during the months, and the lowest point of ammonium nitrogen content was also in the vigorous growth period of fruits
With the increase of drip irrigation rate, the content of nitrogen elements in all forms decreased gradually, and the highest
accumulation of total nitrogen in 0-20 cm, 0-40 cm, and 0-80 cm soil layers occurred at the moderate drip irrigation rate, and
they were 0.34 g/kg, 0.67 g/kg, 1.11 g/kg, respectively. The highest total nitrogen accumulation in 0-60 c¢m occurred at the
low drip irrigation rate(0.90 g/kg). The accumulations of nitrate and ammonium in each soil layer were higher at the low drip
irrigation rate than that at the high and medium drip irrigation rates.
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Tab.1 Growth status and yield characteristics of pear trees at different drip irrigation rates

fib B W 4% /em R /m SE I /m R TR kg Fedt/ (kg/hm?)
Treatment Diameter at breast height Tree height Crown width Single fruit weight Yield
HI 16.03£0.15Aa 2.904+0.10Aa 2.804+0.26Aa 0.284+0.02Aa 20 300+721.11Aa
MI 14.53+0.35Bb 2.77+0.21Aab 2.634+0.15Aa 0.254+0.02Aab 17 300+£692.82Bb
LI 13.77+0.32Bc 2.504+0.26Ab 2.604+0.30Aa 0.234+0.03Ab 15 200+435.89Cc

TE : AR R RS S8k 3R b 3 i) 25 54 2 35 (P<<0.01) s AN/ Sk 38 4b #1 ) 2 5 68 35 (P<20.05) .

Note: Different capital letters in the same column indicated extremely significant differences between treatments(P<<0.01); different lower-

case letters indicated significant differences between treatments(P<20.05).
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Fig.1 Effects of drip irrigation rates on vertical distribution and monthly variation of
total nitrogen content in pear plantation soil
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Fig.2 Effects of drip irrigation rates on the vertical distribution and monthly variation of
soil nitrate content in pear plantation soil
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Fig.3 Effects of drip irrigation rates on the vertical distribution and monthly variation of
ammonium nitrogen content in pear plantation soil
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Tab.2 Vertical distribution characteristics of soil nitrogen at different drip irrigation rates

Trﬁ{fem Sj;ﬁ/e o TN/(g/kg) NO-N/(pg/g) NH*-N/(g/g)

HI 0~20 0.34+0.03ABb 22.52+6.46BCDbcd 18.37+1.74CDc
20~40 0.27+0.02CDd 20.92+5.79BCDcde 15.034+2.81CDEcd
40~60 0.26+0.04CDEde 19.56+5.39CDde 15.464+=2.79CDEcd
60~80 0.21+0.04F fg 16.3542.37De 14.184+2.01CDEd

MI 0~20 0.38+0.04Aa 30.54+6.09Aa 18.61+1.52Cc
20~40 0.29+0.03Ccd 26.26£4.95 ABCab 14.984+0.95CDEcd
40~60 0.21+0.02F {g 22.98+6.49BCDbced 13.424+0.83DEd
60~80 0.23+0.06EFfg 19.764+4.09CDde 12.954+1.08Ed

LI 0~20 0.364+0.03Ab 31.00+7.49Aa 30.48+2.95Aa
20~40 0.304+0.02BCc 30.16+6.09Aa 25.65+3.30Bb
40~60 0.244+0.03DEFef 27.52+10.61ABab 30.12+6.94ABa
60~80 0.204+0.04F¢g 25.79+10.61ABCabc 25.44+7.12Bb

T AN RS FR: 3R R AN [F) A 2 R AN [R) - 22 1) 2 5 5835 (P<<0.01) s AN R/NE SRR3R AN [ Ak 3R AN [R] 4 J2 1) 262 55 i 3% (P<<0.05) -
Note: Different capital letters in the same column indicated extremely significant differences between treatments and soil layers at 0.01 level;
different lowercase letters in the same column indicated significant difference between treatments and soil layers at 0.05 level.
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22 3R, R [AHE & T, 0~20,0~40 cm +
J2 4R R AR i 1Y Ry TR B, O 0.38 g/kg, HOR
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HNESATERAS N LENEREWH D & T rh
T T RN R R HE R, 0~80 om - JR AR HE 1Y 4R 2
Ao R 111.69 pg/g, 1A i HE = A i Y 2B
FLE 43 Y A 59.96 .63.04 ng/g.

®3 TEBEETENLIEIERATENRERE
Tab.3 Accumulation of soil nitrogen in different soil
layers at different drip irrigation rates

b 3 )2 /em TN/ NO*-N/  NH'"-N/
Treatment  Soil depth  (g/kg) (pg/g) (pg/g)
HI 0~20 0.34 22.52 18.37
0~40 0.61 43.44 33.40
0~60 0.87 63.00 48.86
0~80 1.08 79.35 63.04
MI 0~20 0.38 30.54 18.61
0~40 0.67 56.80 33.59
0~60 0.88 79.78 47.01
0~80 1.11 99.54 59.96
LI 0~20 0.36 31.00 30.48
0~40 0.66 61.16 56.13
0~60 0.90 88.68 86.25
0~80 1.10 114.47 111.69
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