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Abstract: Mineralization and nitrification, two important processes of the N cycle in forest ecosystems, play an important role in the
maintenance of ecosystem function and soil environmental quality. The net mineralization rate and net nitrification rate are two common
indexes for evaluation of the N supply and N loss risk in soil. In order to study the soil N transformation characteristics and their
influencing factors in woodlands of the Qinghai-Tibet Plateau, the inorganic N concentrations, net N mineralization rates, and net
nitrification rates of 327 soils sampled from the Qilian Mountains and Southeast Tibet were analyzed using indoor incubation
experiments. The results showed that the inorganic N concentration, net N mineralization rate, and net nitrification rate of the woodland
soil in Southeast Tibet [ 109. 70 mg-kg™', 3.08 mg- (kg-d) ', and 2. 19 mg- (kg-d) ~'] were significantly higher than those in the
Qilian Mountains [49. 47 mg-kg ™", 0.70 mg- (kg-d) ~", and 0. 69 mg- (kg+d) ~']. The net mineralization rate of soil was positively
correlated with the mean annual temperature ( MAT), mean annual precipitation ( MAP), moisture index, and soil organic matter
concentrations (P <0.001). There were no significant positive relationships between the net nitrification rate and the MAT and MAP,
but the net nitrification rate was positively correlated with the net N mineralization rate (P <0.001). These results indicated that the N
supply ability of woodland soil in Southeast Tibet is significantly higher than that in the Qilian Mountains, and the hydrothermal
conditions (MAT and MAP) are likely responsible for the difference in the net mineralization rate between the two studied regions. The
net mineralization rate is the limiting factor for the net nitrification rate, which has an important influence on the spatial distribution of
the forest soil nitrification process in the Qinghai-Tibet Plateau. These results emphasize the important roles of climatic and
environmental factors, such as hydrothermal conditions, on the net N mineralization and nitrification rates of woodland soil in the
Qinghai-Tibet Plateau, and will further deepen the understanding of the law of soil N transformation in woodlands in the Qinghai-Tibet
Plateau.
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Table 1 ~ Background data of soil samples in two areas

o \ . R AR AL NDVI ER i N ] AEE RN
SRR 2.2 215 -34.9 0.53 13.23 7.07  7.29 0.37 4 12
IR -1.0 328 -8.6 0. 88 16. 67 7.00 12.53 0.63 6 18
PN 0.2 337 -7.7 0. 80 17. 41 6.81 11.81 0. 60 6 18
AR3% L K& B -3.8 300 -19.8 0.70 16.95 6.95 12.71 0.58 6 18
RARE -9.8 335 -15.2 0.86 15.06 6.77  10.64 0.53 6 18
R -0.6 301 -17.4 0. 80 17.33 6.79 15.48 0.70 4 12
MBI -7.6 253 -28.7 0.62 16.39 7.04 10.28 0.54 8 24
TR 3.6 510 -5.6 0.67 13.25 5.53 7.70 0.42 10 30
g 5.0 695 24.2 0.67 11.52 6.25 10.78 0.50 19 57
WA L 6.7 814 39.2 0.70 10.71 5.72  22.94 0.96 9 27
BEEFL 10.0 871 42.1 0.72 10. 69 6.28  10.97 0.42 9 27
MW 6.4 688 32.2 0. 67 9.90 5.41  29.00 0.68 9 27
MEE 1L 9.5 662 40.3 0.68 11.32 6.15 14.84 0.51 13 39
At 109 327
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b IX 2 [6] ) 22 53 fdi i Pearson AH G201 e 2 04k vk
[ U5 43T A 52 410 P S e i A 56 5+ A
PRI T S A58 X F 22 8] B A k. B A B ge i
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ARH 0 T & it B A DL B B AR R



2452 2D 53

B 42 %

YA W 25 A0E (LA + 5ENH, -NFLE TCHLA
TR (2.46 +0.46) mg-kg ™' Fl (49.47 =+
4.28)mg-kg ", HLAR AR R Mh 1 398 1 254K 95. 4% AN
54.9% (P <0.05) ; 1 Wi HIEAINO, -N& 5 Wt
BEER ARE LA EEANO, -NSNH, -N& &

5 HLR L ISAS R (752, A8 LR s 4 35 1y 4
A AR SRR il A T R 4 A /N TR R M IX (P
<0.01). Behb, #R3% LLFIEEZR R bk A 1 31 4 1
REGRHACERNEZEBAEREEZSR (P <
0.01) . A AR 34 Ll DX i i A 25 v A A i A<

(I HLAE SR 19, TEHLE 0 3 SIE A NNOS N, Tk 48 AR, TATHUAR P DX 4 A il 5 ) T 1 i A o 2
N y N -1
e 4 X 3 AN -NAINO; -NAr A 2. [ A — 1AL =0. 84 mg- (kg-d) ™' ].
1050 350 1 200
o) @ . o | ® ©
'-i‘:" | ;':’ 250 1000 °
2 w0 - S b ¥ |
o ','q b g 200t b a
: y ot | Fwp b : L
0t £'3 == 50 M . 0 == ] < ]
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2.3 i’%&ﬁkyﬂjﬁ o %5 - HE PR 48 bR S A BT I?
HIES A

Pearson AT SR (£ 2) , LIS 1L
ALY pH 2R ERAHICKR (P <0.01) , 5AHLE
SREFMHELR(P<0.01). [AMf, 145 pH 5
MAT MAP il MI & 53 O AHEE R (P <0.01), 5

NDVI F1 TND £ 3 EAHCER (P <0.01). £
25 R B8 (£ 3) , MAT MAP MI , TND F1 NDVI
fiefg 2 [F] @ B pH 28 511 26.2% (R =0.521,P =
0.000). ] MAT,MAP MI TND #1+ 3 pH fEfg 1t
M B LA PR i 42.8% WA F i (R =
0. 660,P =0.000).

®2 TEXNELERAHMERS TEBAMFEREFZEA Pearson X34 REY

Table 2 Pearson correlation coefficients between the inorganic nitrogen content and nitrogen transformation

rate and soil physicochemical and environmental factors

WiH MAT MI MAP NDVI TND pH SOM TN M, N,y
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AL 0.140 "  0.200™ 0.094  0.051 -0.121** -0.532*  1.000 0.886  0.137°  0.209*
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Table 3 Multiple regression analysis results of the inorganic nitrogen content, nitrogen transformation rate and related factors
PR 75 il RS R R? P
pH MAT ,MAP MI,TND F1 NDVI 0.521 0. 262 0. 000
BHLBTE = MAT ,MAP MI . TND #1 pH 0. 660 0.428 0. 000
F AR MAT .MAP MI TND \NDVI pH # SOM 0. 436 0.175 0. 000
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-5 Ak P M 1.000 1..000 0. 000

NH," =N NO; =N 8™ 1 R i b 4%

0.01), H. MAT, MAP, MI, TND . NDVI, pH Fl SOM
fERE L[] fife R v A Fb o 2R 81, 4% RYZE S (R =
0.904,P =0.000) . 1™ £k 3 & 15 il A 1 % A 2
5+ pH B ERMEKR, SAIFR SR E
EAEKER (P <0.05).

UEAh NH, -N & i 5150 (bl 2 il 0 & E A
KHKR(P<0.01),5 MAT, MAP, MI 2 IFHH XX
A(P<0.01), 5 BAIERAMKELR (P <
0.01). NO; -N 75 fik 45 05 4L 3 < il e il AL 6 2
BB AR (P <0.01)  5NH -N f B 67
IR, 5 R B NDVIE 8 B TR GG (P <
0.01). /s | o/

¥ A

3 g

ﬁi%ﬁ@gﬁiﬁﬁ%%%ﬁﬂﬁ?ﬁ

ST g SR B4 A LR RIS LA

’

A, T Wl e K W R T Y SR R

0 AR RS i B R MR AL i 0k
VR AR SCHITSY R AR M A v A R
P TCHLA o 4 3 o T AR 3 L1 IX, 338 U JRE R e
M- AT AT L bR ST I . —
RN , IR B A R 5 A LT R R
BN N ISP SE SR /| WoiiR  piIPAS
Tk S RAGEF AR S I BERE I R L AR SC 45
57 A B A R A WL o R AR G
F 0T 515 TN R C/N Z LR AR B, %
BEWARRT SOM Al TN & it LAAM Y A IR BE R 3R
AT R R B A B A T B . HE—
oy HT R LA AL A 5 2l MAT . MI Al MAP 2
BEREAISEER (F 2) , FIX IR N T 5 +
AHUT S pH S BALPE A 5 A 2. X
0T/ UG PR L A A K 5 A0 A 25 1 S )
SR B S, AT 55 5 1 KIS 34 1L
DK b+ M E Ak R A B G R
Al 0 A A 0 Y BRSO R A
RS R N T e LI f U/t LB AU
Ji'. Rustad %57 BRI T 43R 32 MEB RS, 0t
VRT3 X 05 0 54 T 6 0 5 HEAT ) meta 43

Bt R T 4 R (R AR P S
IR KA T 85 5 1 THE

5 He AR TE AL A B 2 SR, 4D
I L b DR B 1 NDVI 48 50 2 2 3 T 804K /e b
. ARSI 2 et 5%, D AL R
B A 5 A8 NDVI RO AT B 35 9 A
B ARSI 5 5 A 4 L DG 5 HE AAHE BE 1
FALA S AE49 ~ 100 mg-ke ™', ST EATEHIX —
S SN AR AR I AL S Bl B
AHBLISE DS SR HE S 8 B 47 7 A K
HP A BRI OB Lt 50t R L
P Sl NDV I B2 ) B 535 ARG X
. T Pl R 5 SR S i 3 (1 S
R 2(c) ] ARG R W, FUA 7632 AR R
R R A R T8
FERCE R R I U A (L T

RS B DRI A L DX ST ek T il X

¥ IR+ 3 A0 A B A T IR Aok
5T T i — 25 K.

T Al et 3 h ML AR A AR Y 8 2
PRI i Ak e 0 B o il 2 8 7 TS AL &1 L B8] 3k
T SR M XA L, TR X pH A X
i, WAL RE S A X T R R R A A
TCHUE S 00 L]t AR O . S5 A0 AR 4 R 2k
o1, AR SC A 2 BB K RE X 5 20 9 AR 5 1 X 4= 38 pH
AT (7. 02 0. 02) , A A T EHLA & =Y L
BIIKE] 90% LA L, T B AR X5 458 22 1) 9 2 v b IX A
AR Y 332 pH (5. 93 £0.05) , WS A A 5 L
AR L BIA 50%, H B FAR. X — L UE T
S A CIRLEE R R K ) B R 1) + 3 PE 5T ( pH
AP E i) X TCHL RIS A 10 41 LA T B
(TN 3) . HeAh AR SCIA S IR+ 58 () e R A R v
WAL R R B IEA R, WK 2 (1), I 6E
fi B T 2 80% LA I B AR S | 3 i B v - Ak
RAJEBREIE L R0 £ T . ARt
A A 18 f Ak AR 4k =2 18D A B 3 0 I A o6 56
FI YN E R il b R B A IR B
PRI R ek 3805 1 1 ek > 1 35 i 6 A FH 42



2454 N A 42 %
24 e ALK " (a) 24 | " ® 25 =
. BRRIK . .
20— A 20 . 20 .
— 16 1 95% A X - 16l -
T L = 15F
% 1 y=1765+0150x * 2 y=-0.286 +0.004x ° 3 i »=7.965 - 0.440x
2 121 R-0060,P=0006 & o 2 121 R=0061, P=0005e 2 e R2=0.090,P=0.000
&0 . 2 . = 10 . .
E 8r . i E 8 *e £ %
= » . . % . . . = ¢ am .
f ar = x S - :f 4 b 9'. - .i: :-: ’ b l:.‘t‘ .,
ofe & ;f'.i S A 2oy o st 8y o ey 0} ¢ Be P I il
. . . . . .
-4 ' L% 1 . ' . -4 i L L L N ) i . : » .
-8 -4 0 4 8 12 16 200 300 400 500 600 700 800 900 10 12 14 16 18 20
MAT/C MAP/mm TND/kg-(hm*-a)”'
20 | . (d) 20 | . (e) 20 . (f
16 16 i 16 '
= y=1.384 + 0.086x - y=0.11240003x ° ~ * y=5325- 0.282r
S 125 p=0017,P-0002 o T 121 R=0021,P=0070 o g 12| . R2=0038,P=0024
=11} - =1} - =3 -
2 st . g 4 : 2 40
2 y . . g . Y E" . ]
:g *F _. .. ® Yea :E 4r . ey - ** g g -h:E 1 s e o
= oted iﬁd&v&q&w = o tds I ST o LD B & 1S S
2L . = 4 . A 4l . .
-2 -4 4] 4 8 12 16 200 300 400 500 600 700 800 900 |.0 lIE 1I4 |.lf| ]IS 20
MAT/C MAP/mm TND/kg-(hm*-a)™!
12 12
. . h L * (i
i | (3] i (h) 20 ‘f'i
.8t y=8429- 1223 T-Ei 8+ »=-0369 +0.068x T o y=-02290+0847Tx *
3z R?=0.352, P =0.000 n R?= 0343, P=0.000 T 12 b R2-0.827. P =0.060
= 6 F L = 6t L 2 T .
g g % 8 . =
% 4l . . . ® % 4t . 5 . - é_ ) o 3 __...H
:-ué 7 L = s * % |2 71 : ' - ¢ ZE I A : .-:'ﬂ'
E - . N £ E L 0 . .
= T = . * 5 g
ot on MovRgErl T oof ofew T : Ll
- i A i i AL A i i —2 L L i i i i L i i Il 1 1 L i i
40 44 48 52 56 60 64 68 7.2 0 10 20 30 40 50 60 70 -4 0 4 8 12 16 20 24
pH SOM Mye/mg-(kg-d)™!
l ¥ il At - i . )
[, A& | B2 R SRRETS A SRR B B
J.-'ul‘:ig. 2 Linear regression between the soil physicochemical and environmental factors and net mineralization and nitrification rates
i
MU 2 AR ™) PIARSE L X A v e i 256tk — P
Fr/INT AR R L DX, DA BIR AT AR 3% L A - Y
N s s [ MAT | [ M1 || MaP | [ TND | [ NDVI |
R LHER RN LSRR RV B AL A B o -
N ] J e S By e B s P —0a2r
S 95 D FARUR LI s eSS .
o . R2=0262 e R = 0.
W AR I AR AR IR T | e o e = 2140
AR /N TR PR - S i AL R IR ~0.208) 0.209
— Y17 B o > v 2 =
ST TR 3 Ll AR - S AF AL RE T LU BUZR R AR R=0.175 RE=0814

BN AR S AR s A LA M 38 1y v i £
AR T A R R BN S (k- A =
0) , LW AL BT 7™ A= A 2 25 S RE 8 DR B ik 1
TS REFTINAE ; T BUAR bR - 338 A 1 ™ A5 S U )
WK T il A R [ e - fid fE = 0.84
mg- (kg+d) = ], BEWIH PR A B0 B S RUF AN BE
SERPRH AL R T FE , 3 20T ROR I M X M B
ARG RPL i T R M A S R G —
FBEAS 2 BEA T OIS A4 it FH A8 B, BT LAAE R R W58 P
T AL A AL RE T 5 SE PR N AL E R A — B
TR e JEUMR M SR A (Y 5

EHE AR EERIE T R R B

B
0.922

[ R A |
0.254

EEEET

53K BB A D R AL, R F7m AR G R 1 2 ] U fp Ao
E3 HERTFNIEAENZMEEES T

Fig. 3 Path analysis of the influence of environmental

factors on soil nitrogen transformation
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