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Effects of thinning and understory removal on soil nitrogen mineralization rate
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Abstract; Nitrogen (N) is an essential element for plant growth, and only inorganic N can be directly absorbed by plants.
Thus N mineralization and its temperature sensitivity are of significance to the biogeochemical cycle and ecosystem function.
In the present study, field experiments in combination with thermostatic cultivation were conducted to investigate the effects
of thinning intensities [ 25%thinning (25% Th) and 50% thinning (50%Th) ] and understory removal (UR) on soil N
mineralization and its temperature sensitivity in Moso plantation. The results showed that 25%Th significantly increased the
soil N ammonification rate ( P<0.01), but it decreased the nitrification rate ( P<0.01). By contrast, 50%Th and UR had

significant effects on the nitrification rate, but not on the ammonification rate. Specifically, 50% Th remarkably increased
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the nitrification rate (P<0.01), whereas UR decreased the nitrification rate ( P<0.01). Correlation analysis showed that
there were negative correlations between the ammonification rate and soil organic carbon content ( SOC), total nitrogen
content and total phosphorus content; the soil nitrification rate showed positive correlations with SOC and soil water content,
but negative correlation with ammonium nitrogen ( NH;-N) content. Q,, was used to indicate the correlation between
temperature and N mineralization. 25% Th decreased the Q,, of net N mineralization and ammonification, while UR
increased that of nitrification. In general, Q, under different treatments were 1.17 and 1.36. In conclusion, 25%Th and

understory conservation are beneficial to soil N supply in Moso plantation.

Key Words; ammonification rate; nitrification rate; temperature sensitivity; thinning; understory removal
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16—18C AP HIFERIHE2Y 1600 mm , EEAENTE 4—6 J {3, FF I TCFGIWI N 268 d, LKA N LI L Kk
RIS S EAT N TARI Y 467 hm® | BATH Y 3700 Pi/hm®, BATARA & A & BT B,
HALIAZE 1L ( Maesa japonica) (L ¥K ( Callicarpa cathayana) B4 (llex pubescens) 1 W7k &% ( Rhamnus
crenata) 55 N EERFY N, HAEH D i ( Woodwardia japonica) IRTTM: ( Lophatherum gracile) | F&¥K &
( Circaea cordata Royle) K ( Broussonetia papyrifera) 5§ .

2 HIRAE
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10 m [FETT DU JEFZ 80cm TRIIEETA , LA ZBRAE Ty 10 4% 5500 X i 46 () S i
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TP i e 58 pH (i, [A] B & 35 14 0 £ 458 NOS-N M9 & i 78 6 S AR A B Z 8] ,25% Th-UR 2R3 R () SWC |
SOC TN K TP F it fik, {0 25% (B4R 5K T AE B B Z [0 - JC W& W38 BAE L ; S5 X6 BAR EE , 25% Th A3
NO;-N &30 T 38.2% ; MiAHXT UR AbHF ,25%Th-UR AT NO;-N &30 T 106.9% . 50% [8] 1% i
FEREAL I TP NH-N & &, (8 EF 3T NO;-N Eﬁé‘io 5t A, 50% Th 4 BEF TP & &8 (% T
21.7% , WiAAXF UR AbFE ,50% Th-UR ZbH R TP & 2 [EAK T 5.9% ; 50% [a] £ 4 B %6 Al Bk 8 FR 52 i AR
W3, H S5 N IBE Z B 22 BAE AN B35 AR R 51 B B S5 FRAIK SWC RN AP 5 i, T I 5 10 i 4 1€
TN i 5 0% BT A A Ab BHAH B, AR AR B B BR b BRFEAIR T 6.7%—15.3% 1% 13 SWC, BEIL T 1.1%—
11.5%K9 13 AP ; 5%F BEAHEL, UR ACFEIE AN T 14.9% K 13 TN &, MR SIBRXT 138 TN A9 520 5 8]
Rz HEAEAARE (K1),
3.2 [T AR B3 35 R A R Y 52 )

[ AR AEAHE S0 53 % - S0 2 A o 3R R Ak 3R 5 ) Wb 3 RNt 1 39 R0 b 3 38 1) 5 o 5 i) (i
H K, 25% A1 AAb B 25 10 i - S A R (H R IG A Ab 5 R 5 S09% [A] A Ak B 224k R 5 A (. 35, (AR (2

ERINAE AL (B 2) o R AR B 2 AR A AL R AE 6 S AN [RIAL T, 259% Th-UR Ab 3T A9 i

TR LB A, (HAR I AN BR 5 25% 1] & Ak B2 1] 306 5k 38 58 B AE 5 50 B AR A9k 0 Ab BEAH L
MR AR B S B B AR 51.5%—310.4% H s fb sl =2, [RIARFUMR T AE B 50 B % 3805 100 b 3 R T 8 38 52 i)
(El2),
3.3 AR AR R s e R T

A AL R 4> )5 SWC SOC 2 3 IEAHSE, M5 148 NH,-N SR 2 B E R (E 1) Bk
43015 SOC TN TP 2 1 MAHDC . 20 1384 4k 38 1) IR 5 5% ) - 3 20Tl 23R g R - A — 5, D
T RS TN TP 2 R ERAHCKER,

F1 TEMEEER SLHERRSTLEZRSELEREMNEXRY
Table 1 Correlation coefficients between soil nitrogen nitrification rate, ammonification rate, net mineralization rate and the

physicochemical properties

Atk Tt AR HAEN A
Variables Nitrification rate Ammonification rate Net N mineralization rate
7K Soil water content 0.559** -0.279 0.196

L% Soil organic carbon 0.520 ** -0.590** -0.106

4% Total nitrogen 0.123 -0.525*" -0.438 *

4= Total phosphorus -0.039 -0.495* -0.524"*

pH 0.162 -0.169 -0.078

H 3k Available phosphorus 0.228 -0.281 -0.067

£ 75 % Ammonium nitrogen -0.561"* 0.315 -0.206

fili 2% Nitrate nitrogen -0.06 0.198 0.183

H: P> 005;% %P <0.0l; *=P<0.05.
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Fig.1 Effects of thinning and understory removal on soil physical and chemical characteristics
25%Th ;25% A1 AL P, 25% thinning ;509% Th : 50% [ AL 3, 50% thinning; CK ; X B | control ; UR ; Ak T A5 % 5 B 4L B, understory removal ;25%
Th-UR : 25% ) 4% S B 4K T #8 #% b 31, 25% thinning with understory removal ; 50% Th-UR : 50% [7] 1%, 3 5 i 4k T 48 %% 4 #2 , 50% thinning with

understory removal

3.4 [AVECRIAR T AR A S0 B 0T 1 U0 T R U B BB E 5 (Q )

Bl 355 U B A T v, S A R A A T A S R (1] 3) i Akl R . R (1 3) . 7
FFRIRE N 25°C AT, 0] 4K S 3 AR - S AL R (P<0.01) | {HIE Al Ak 33 % ( P<0.01) , HL[A] f Ak 2 5 4k
T RE R 2 18] 5932 B AE Rk 3] B K (P<0.01) , W AW L R A B2 (P=0.36) , R4 50%Th
Ab PR A S AL H R = i 50% Th-UR A3 (F SR 2R 5 22 4307 9 25 A 3 B AT A e 2 o A 0 b 38 348 m - 48 4
R (P=0.46) , TS AL R AN Z L BRI AN B3 FEREFRIRE R 30°C 25400, 25% [ AR Ab P 5 2%
BN 2 A RN A L (P<0.01) XA AL R AN 32 5 2 AR, 50% ] £ Ab BRIE Tnms £k 2% (P
=0.02) , M2 AL ZR AN fb R AN 535 5 AR AR 0 53 A B RRALCA Ak 3 ( P<0.01) ARG 0 b
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Fig.2 Effects of thinning and understory removal on soil ammonification, nitrification and net nitrogen mineralization rate

F(P=0.02) X E LR A 2

FIFHFE BRI T 2 MR IR AR BT A H 3R h Q o M, & BRI AR AR T A8 Bl 5 B b
B E R e R Q (6., YR FEN F ,50% [F AL E AN XTI 2 18] Q  HZERARE (K 4) ,{H25%
[ Ak R 2 2 RS AL FR A Q o 1B s MR A B b X AL FR 1 Qo LA (2 5 ] 5 AN [) b 3 T 2 fb it
1) Qo fEHFE 1.18—1.27 Z i), SR FEAR] , [ XS AL FE A Qo (ELBEAT B 520, {EUAK T AR Bl S 55 Ak 3L
0 E R R Qo E (I 4) AR ARt B2 Q o fATE 1.20—1.36 Z ], Mt EH i %K FE 1]
FRART AE 4 S B 14 0 5 e v R A FR 1 Qo 1L, L v (1R 2 B Iy 259% A AR I 4 A0 Ak A R 11
Qo fEL, AR T AR 531 B3 Ak BB A8 2 388 i v R0 AL RR Y Qo 1B, ANTRIALEE R A9 A 1k Qo fH 7 1.17—1.28
S

3 e

3.1 [AMERAA T RLBE R X R LB R A

TN GRS S0 R . ARAR S R GRS SO 7O S R S KR B A ] R A
RS A, SO R A PRI A5 R AN T DORT R e R R LR T AR AR R
B, s NP AR A AN () 8] i B2 ) 22 5 A Bl 3, (R A AR RI i AL R 22 5 A I . X5 Son SE A5 H Y
H AV IR AN [ T A58 HE XS N A4 FH AT S 35 52 el X 25 9 A — 50, 32 2 IR ] R A 3 R £ 3k 5
AESEIAREANFE B ANIE ) PR L], 3 Al R (R IR < 25% 18] > 50% 18] £ > %) ], HL
25% (A 1 25 1 a8 AL T 5 S il AL 8 - (AR By : 50% [A1 1> %ok B> 259% [] £, HLAS [+ b B 22 (1] 2 S5
BB R FKNF(P<0.05) , A MR, L 3Er ad AL s A A i 5 LA Hllie AR S il 5 B O RR IR 3%
FHOR s L BBl T 3 B B -5 A ) b P 2 R i S S8 O T4 i 1 T 3 ) e 1 DU -5 AR ) L 338 35K
A A HUROC R Y], IEDFE R, 1 H0R R  3E N i 2 g D2 X ] 259 [E] 1%
Jr PR3 L AR, S0 1 SRR M 3% 10 ) G R B 2 ARG - S8 35 7 DT AR 17 i A i 5 [ i /> - S e
FFR I3 o0 I 4 75 0 [ DA A, Dol e SR A -5 AR R B0 N R 5 eV, AT T A R, 55
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B3 BEEFMATERSIBRYAEEEEF THTESNER HAERRSRY LERENZ
Fig.3 Effects of thinning and understory removal on soil nitrogen ammonification rate, nitrification rate and net nitrogen mineralization
rate under different culture temperatures

ARG FRER R AN R AL BRI T {38 R 22 5 .35 (P<0.05)

b IR BT SR L e S A A ol TAR G 2 BE R R, B DA R 38 rh WA e 25 R
WD | L T RE R 259 8] f A B N 2 A A 0 2SN 509% [1] £ b Bl /0 - 38l M) TR B9 AL, 8 1
SR o it a2 R A P R | (] IR 88 AR Gl A 0 3% P Rl A 0 DA - 38 b IR ML Y K | B 3R 509% % 1358
A BB K B 850, 3X 5 Pang SRS A RARZEM ™ . S92 00 T PE A BRAG, 98058 1% NOS -
N B[R R DTS 0 S i A 38 A 30 b B 2 A LA NOS-N B 3 UFA 7, 386 0 - 98 2 ol ot T
TR AU

MR AR AR A 25 R 8 0 T A AR 70, S R AR AR RE A B UR RR E  F% J3 ml M P A B R B Rl
PIRETR LSRR 2 AR TS RAR T, BT AN AR R R e AU 8 5 K o, R T e 0 1 AL, Ak
AR RIS A A R GE TR MR TS R AR AR o N MO T A B i 25 2R R W, R AL
P A 030 % A ) B AV R AV i SRS D 2 AR T R R P AN TR S A ik 1
209% 3, AHAHRS TR H AR F RPN CoN (B, 750 TR R e B0 s e A AR AL B AN A
FAZS RGN 53 PT M A DLBR AR o AT UL AR AR S0 Bk e AR S TV R A LA 1) 2 384
LA EATRON AR TR ALR L e pL
3.2 [AVERAMR T AR B o0 b 0 0 Al il B AU A 5

TR A RS2 IR AR AR, ARSI I e A U A R R A S B R ) L
A EEN R Z — AR T AL AP IR AR (2001) 74 1 L EZARR R R A b
R SRR IO RO IE P Y, A L AR B R O T AR BOM N Breme Fl Kuikman (1997) % 3
b B R S SR A I e T SRR DR, X U A R A SR F A R AR D, LR R ARG AR
Hh, B B B TR AN TR A B 0 AR e R R A T A e T AR S R (181 3)
AT LA, - e A A Py 5 PRI 5B 30°C, MR AL AR P ) T PR I S AR T 25°C , R Al
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1.5 Two-way ANOVA
UR: P<0.01

1.0

AR Quo
Nitircation Qo
=

05 ¢

AR Quo
Ammonification Qo

X 25%MH4%  50%IH
Two-way ANOVA CK 25%Th 50%Th

15 } UR: P=0.025

— CK
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05 }

G ET SR Qio
Net N mineralization Qo
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CK 25%Th  50%Th

4 EERFARTEEINBRY TESN HERERTAIEREHRERNZIM(Q,)
Fig.4  Effects of thinning and understory removal on temperature sensitivities of soil ammonification, soil nitrification, and net

N mineralization

ARG F B R AR5 BE 1] 8] Qo {22 57 3 (P<0.05)

WA A RS A E P L R VR 25 5 . Niklinska 55 (1999 ) 7€ KICH 2R A MR AIF 5T & 3, 14
AW PR I TR 20°C Ze 45 Y L R B (2004 ) 7E N S 2 R 4 B0 AL B R R T TR R B, R
TPEIG PRS2 15°C 224, DRGSR R AR TR, T3 R0 U E s R B s A B 22 53, A, 13
S RN A 3R B 10 5 AR Ak, thonT e S e R IR R e e

Qo AU A AN [ 5 Joi - 398 A 30 B AU 2 | A8 A B 3R AR X o S A AR A i 1 Ay B2 2 50
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