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Effects of precipitation change on soil nitrogen mineralization and leaching under

Mongolian pine plantation in the Horqin Sandy Lands
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Abstract: To evaluate the effects of decreased precipitation on soil N cycle, we investigated monthly dynamics of soil
inorganic nitrogen ( SIN ), nitrogen mineralization rate and leaching in three precipitation treatments ( ambient,
precipitation reduce by 30% and 50% ) under Mongolian pine plantation in the Horqin Sandy Land. Our results showed that
soil nitrate was main form of SIN pool in Mongolian pine ( Pinus sylvestris var. Mongolica) plantation, and stimulating
precipitation reduce could lead to the declines of soil nitrate concentration ( P<0.05) and nitrate/SIN ratio ( P<0.001) ,
but increase of soil ammonium concentration ( P<0.05). Soil net nitrification rate and net mineralization rate decreased in
precipitation reduce treatments compared with ambient precipitation (P=0.002) , but there were no differences of soil net

ammonification rate among three treatments ( P = 0.86). Soil inorganic N was mainly leached through soil nitrate in
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Mongolian pine plantation, and precipitation could significantly reduce soil ammonium leaching ( P=0.04) , but there was
no difference of soil nitrate leaching (P=0.09). In addition, soil inorganic N concentration, net N mineralization rate and
leaching had monthly dynamic characteristics, consistent with the monthly dynamic of precipitation in the Horqin Sandly
Land. There were significant interactions between precipitation treatment and sampling time on SIN concentration and soil
net nitrogen mineralization rate, but not for soil inorganic N leaching. Our study implies that the change of precipitation can
alter soil N availability, mineralization rate and leaching, and in future precipitation reduce may decrease soil nitrogen

availability under Mongolian pine plantation in the Horqin Sandy Land.

Key Words: Horgin Sandy land; Mongolian pine plantation; precipitation reduce; soil nitrogen mineralization; soil

nitrogen leaching
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122°21'F, 4K 260 m) , %M X & T+ 5 MR AE B e, AFFE K H: 450 mm 747, [T 2 248 v 7E 7—8 A
A ZE A 1780 mm AR H) R 6.4°C, e i A P14 T 23.8°C, FefllH P29 - 12.5°C AR 1 4R 3 5035
MJ/m’, 10°C L LBl 2890°C , JGAH M 150 d(1960—2016 AFS Gl BRI ) . ISR Wb + | v br & i
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( Phragmites communis) >4 KT ( Lespedeza davurica) FIANTEAA; F ( Lespedeza hedysaroides) %5 .

1.2 BT 20

2017 4F 4 Ay, Yeff 1 He 15 4R VbR A AT 0T o g - 1'%

MR MRS 1333 BR/hm® PR 7.8 m, FHMgE 9 P ':V : iiﬁé
12.79 em, AWF5E L% B 3 A G4 1 AR a 207 h Fioo £
(CK) J8/b 30% 47K (D30) Fd b 50% [ 7K (D50) |, % é“ 15 1% }%
AP 3 B AT BT O B 15 m x w10 | &
15 miIRETT . EMGE R Ak vV FRLE B PVC A 2 5 H |—| : ;‘2 :
ok 3 PVC TR Wb K 30% I S0% 5o oL L —
ANER S SArEE G PVC K AR AR 6 IR AR S5 R A4 Month

(RSN 76 CK ALFR AT B 58] V BB PVC M, [AII,
TEWFFERE BT 22236 1 24 [ sh D sRAY, U2 e b
ek s AR (K 1) o
1.3 HEaREES b
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Fig.1 Month precipitation amount and air temperature in 2017
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Tukey HSD #A7RE/K A BEIE R 2 8 LLEL, et W KR P<0.05, BRS04 K4 51R H R 3.5.1
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Fig.2 Effects of precipitation change on soil water content at 0—10 cm and 10—20 cm depth

F1 FERSERT(FEAEN TEMRERE) SEFR/AIHTESKEMTIELN N GEREESZMNFTES R
Table 1 Three-ways ANOVA of soil water content, soil inorganic N concentration and forms among precipitation change, soil depth, sampling

time and their interactions in the Mongolian pine plantation

o oK @fz’é\rﬁ ﬁhé\ﬁ E'jr:m N ﬁﬁ/&:ﬁ/sm
Water content Ammonium Nitrate Total inorganic N Nitrate/SIN
[% 7K 4b B Precipitation ( P) 2 23.26*** 4.73" 4.13" 2.61 7.80%**
+JZIREE Soil depth(D) 1 6.45* 27.37%* 1.44 5.15% 2.57
HURERTE] Sampling time(T) 4 71.95*** 201.04 *** 39.94 %% 81.99 *** 12.73%**
PxD 2 1.22 0.48 0.45 0.48 1.36
PxT 8 1.29 0.78 3.40** 2.82% 1.66
DXT 4 3.20" 2.29 1.18 1.67 1.09
PXDXT 8 0.42 0.48 0.05 0.03 0.33

RPEUE NG 0T FAE,; =, = = Fl = = = 35| FR 225 B EM K P<0.05, P<0.01 1 P<0.001;SIN: +3EICHLA Soil inorganic nitrogen

2.2 [EAKXS HAETCHL N 5 it SOE A 52

WK 75 AL RE A% 5 35 78 VD MRS TP N TPk 138 NHE-N T NOS-N &t (32 1), /b /K BE fi% 19 fin - 43¢
NH;-N &% #&,CK D30 A1 D50 &b B 3% NH;-N & 5 H{E 53500 0.89 mg/kg,0.87 mg/kg F1 1.07 mg/kg( &l 3) .
SR, /DR K T3 3 NOS-N &8 F&{I%, CK D30 A1 D50 4bF + 32 NO;-N & 84354 2.36 mg/kg . 1.87 mg/
kg A1 1.43 mg/kg, ICAM, WK AL BRI A% 43 NOS-N Al SIN & & a9 B B & W 5k, Wbk
N THAREIETCHLAIILL NOS-N JEACh 3= (H Rl A K Sk /b, 158 NOS-N 7 SIN [ Fb 7l i i kA%, D50 £ 4%
NO;-N I & F il & &I F CK(P=0.01) #1 D30(P=0.04) ,
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Fig.3 The impacts of precipitation change on soil NH;-N,NO3-N and total inorganic N concentrations, and the ratio of NO3-N to total

inorganic N
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Fig.4 The impacts of precipitation change on soil net ammonification rate, net nitrification rate and N mineralization rate
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Fig.5 The impacts of precipitation change on soil NH;-N and NOj-N leaching

THLAER NH-N F1 NOJ-N At AR A AHESE & R, WK i /b 25 H2 1 40 NH-N & %
FELER S Homyak 25 ARFF8 45 AR — 250, FLE R AT BEJE T 3K 2 & B AR R ) T A9 % NH;-N A%
e, ELYS D MK A R S AIG 1  ER AL 5 )RR, Cregger 2517 76 36 [ 37 A8 V4 BF 2 1 52 4l X A FA-SE A
(Pinus edulis-Juniperus monosperma ) MK FF JERE K45 HR IO 5T A& BRUF /D P /K BEAL 1 i+ 498 NH-N &, R
i, AT HAR ATk [ 26 2 U A P A TARFA K AR AU 5% & B0 /D 309 [ /K B 38 N -N 55 B R 0
AN, AL, CK(0.89 mg/kg) F1 D30(0.87 mg/kg) #bFE 3% NH]-N & 25 A EF H5 CK M
43 NH;-N & 78 D50(1.07 mg/kg) AbFRIENN 20% , VLAM, ABF 5 % BU D MK S B00b s R A T AR+
HE NOS-N A%, LI PR A BE -5 0k Ak R AAR e T3 R A 2 (B 4) , IS5 IR 45 A — 3L,
Cregger % 2 B/ /K T REFEAAR 6+ HETCHL AR NO;-N kg ik, E I3 i+ NOS-N &,
FEHEAR S BFE R B, B4R B NOS-N & B FRAR (R0 /0 309% R /K b % 438 NOS-N 55 5 52 0 A
Fo AL REK s AR T E NOS-N & B MR AR AETEA — B0, AT RS2 AR B 2H g | - 9820 Sf SR A LA
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