0 NI A = 2R T
Forest Research

2024,37(2):27-38
http://www.lykxyj.com

JIn kA A . eI 90% 9 N LIATHL

DOI:10.12403/j.1001-1498.20230247

=R EE X B N Tk T IEEE BT L
Xof 7K R Y, B B oz

Br XY, REEEMETY, HOCKRM, BEALHEY?, eV, EmAT,
PG R, 5k BT, 2 B
(1. SERH 2 E5 8 HA ASERE 5 FL AR 5Bl R U A AP 0% L3 100081
2. WA B BRIAI L . T3 HER 210087)

MZE: [ B ] [IRFHS FIRE KR 2 OO 2R EER G PRER, TR 2RSS AT = e X FRpk £
HERBASHFEm, LU R F000 12 Hb X - 5 55 43498 B A8 Ak R 28 B2 Th BRAR AR 7= 7 0 2278 1 it B2 AL B A A
[ 7% 1 DD BAA-H e RIS N TR IR GE X 42, 4 300 o R SR A . v BT L /N SR A T AT 5 A
(hif2 4. 2 000~8 000, 1 000~2 000, 250~1 000 Fil < 250 pm ), LLZE Y8537 7 v W2 P SR A e R e A A
1K 3R 40% . 60% Fil 80% M [H]fx KHEKE (fir44h 0.4 FCW, 0.6 FCW i1 0.8 FCW ), FiIii A Ky
5. 15, 25 135 C TS, AR ] WRERBEAK /IR REPAHLR . A S &MY
B EUEE, HOHE A A R T ORI, BERARIEN, AR AL A R L R e, Hoh
VAL TTER T #EaT 85% AUEHET Tk A1 SR U Bl Ab AN S U fh i 25 i 39 K R R A i o R R
Re, R IAE 0.6 FCW Fl 25 C. [k AR A AR ) i 2 Ak . il 10 R 0 30R B R 7E 0.60
FCW F1 15 °C/25 °C W xR EE F I usk; akdir — e ko7, AlE A i R R L1 BRAE 138K 40
B 0.70 FCW Al 23.0 °C, ¥ il 4k 1 i 80 0 Ak o5 oK 30 3 1 9 A - B8 K 43 FR B2 5 0.58 FCW ~
0.60 FCW Fi124.5 ~27.5 C., [ Zif | BIRIKEM PG IR A T =i XN AR R 3EA MLA S 32 A 0 43 i
T B b TR K 3 2 (2 i T 12 b X 5 A - B R AR 38 N AR R UL, SOK A R TR s 3 A
HBERBES . (HEWPRE, AL A MU AR TS, B Inw R ] 0 JRURS: , 6B 1 S FR 4 00 e
Jiti P A it

KR HR; A0k ZWREX; BE; Ko
HESES:S714 SHERFRIRAD: A XEHES:1001-1498(2024)02-0027-12

A (N Byl PRI R RS R G L™

WAL A AR . HERPUBON AR, ANRRAR Y
P SRARBIA g 2 AN R PP B R G AR A TR, A

S, HARA BRI EY T M,
R AR U AT U R R A O A
br, RIS T LR AR RE DT MR MOR 1
R BITEE N, ERIE S T 20 A LAY
SR, IR RS ORI RAR I AR IR R

ks H . 2023-06-12 fEmHE: 2023-08-31

BT EMEI AR, GBS, BUIVRE
PRI AT SRR BAT SRR USRI AR, PRI vl AR Fff B
ZWnI AL, RRAR A AR IR TP A
PLPI B T2 (R R4S BOA IRAE BRI, 53
HIMIS N Ak A 2 I, R IVREAR A AT 2R

FEAIH oA TRV B BT S ABHI D 55 9% £ 309 4235 H (CAFYBB2022XD002)

EG A WK, M. B2 kA
*SHIRVES : BEER, E-mail: chengrm@caf.ac.cn


http://dx.doi.org/10.12403/j.1001-1498.20230247

28 Bl R

2 W5 37 &

K B 5 e ) U AR C s (EA A A A A
P INRIAR R AT R A, BT LT 25 1 etk ARk
AR, R AR AR A B (A A TE A AL & i
W, W E SR A, Bk, X
SRR 52 LAY SE R A TS

IR LR Z B R W F R, Hb
Bk oy AR EAE R ZAEAE YR R PR 8] £ 4R
RS B AR s R e F R, — &
INH, RIS gt Rk, N Katrin 456
ol s AR A S IR RUE . A, —
il Meta 43 #7 i 7s AR AR 8- 5 805 AN b FTg 20
A3 BN T 52% F1 32%7, H—IAE K LT
RIS, E SRR WA, R
GOV SRR A, RS AR L R 5 ~
26.5 C i [l N B UL EE T s i o, 22 e T
T E R, RHOK MR TAERERRE T 17%
R A5, EX AR R G0 sk A
EBRGEMEFERRG, LGSR
WimeEm a2, 1 Stanford 45" Knoepp
G MR R, AR A R OK S 4ziE [
[ R I IR B R o (FR ARSI B A 5 45 T
RGi—, U Guntifias %3 Hi73, E0fLfe IS
KN 60%~70% HIfEHE KB HARIRE . AL
HUESE 3K o RN o - 3 T R A5 M 7
TERZEACHAE, 0 Jennifel ZE4t FEVR S AR 0O HF
FER R, IR AL RN U A AR R B
8 K R R T R A kA, IR IR 4
IefRIff R T 83% my HIEAEW LA . Kk, JEIE
TR K 3 %o R 3 R Ak 1 5 S A8 HLAL
N, SHREAESRGA I HARRSE L,

CO, i = S ARHEHOE I T 80W <R L T2
LR R G R TN PR . MR
W ERRIC AN A, E R R Il 80.7%, K
JR AR B 7= 1 B 2 A IR S A A8 A ) E 2L
2 2 U0 (i E A AR AR B2 15 (2022)) F8
0 FRE T LR AR LT R R m T
[7] 1 4 KT 34 KO-, JH v e Sl X L R
0.23 C-(10 a)™", [HFFEA 1.24 mm-(10 a)™" HRE
AR IR = X AL A,
W, BRI FFEENASR, (HFEFE
SRR E R A 2 R Ge ke A ME 55 1 b DX T,
{5 HATET X2 X AR A S R Go e SRR R T A
BRI 2245 50 R I TR LR AT HRGE . AT

T LA =W g [X By FE AN - B AR AR S MR AE 5 %o
&, W EE0Ky IR T H RS EAR I
PR REACVE RN, LU T2 DX it 2 3800
HIFEK I 2295 5 T 1Y L HER IR R AR ST A
N T ARAE = 7 BB THR ISR .

1 M5 7%E
11 WHREXEER

FEHUA T 104 B8 B2 PRAEIE R (3046
N, 110°56' E, 4k 825 m), J&@ i KA
g, AEFHRIR 14 ~22 C, FEF B KE
1400 mm, AF5E X ARMREB N 5 TR AR, i3
Tl Sh AN IR B2 B, S 20 T4 80 44X kit
R, SERIAR 40 a, SRR RS0 16.1 m
F118.3 cm, HEHINMAR D AIYS) . HiarbE 3R
B, BUEZ)40 om, MY EEAZE (Camellia
sinensis (L.) Kuntze ). #0514 ( Eurya nitida
Korth.) . ‘H.& 323 ( Viburnum erosum Thunb. ) .
JE 8% F Bk ( Dryopteris fuscipes) . fi Ji ¥
( Houttuynia cordata ) 4.
1.2 HFmRESLE

2018 4F 8 A, 7EH EAN-12 K ARET TR N T
A EE 34 20mx20 miy K5 . 2021 4F
8 H, TEFE I h RBRHLR R, JFREHLER 50 4~
KFEA, JHE 5cm, & 10 cm [ PVC & HURE
77 0~20 cm AR £, FHAOREEBREE T, BT %
FEAE iz [F S % 4 C VKA R A7 . TESCIR =0
PVC &) A/ NG, Kok A RIS R AR
)RR A, I SRR e AL 8 000 um LR
/N, AR Bach!™ i i i o v ek T ki A%
9, 153K R (2 000~8 000 pm )., 1A
E{& (1000~2 000 pm) ., /MAERfE (250~1 000
um) FIRLHA SRR (<250 um ). S5 i A Rk
ST PSS, e T 5 pH 45 - BT TR
DY I AT
1.3 TEKNFGZE

K3 o3 P R AR A AR RT )G 43 55t 2 mm Al
0.149 mm Wi ¥, T T SEEAME BRI . (i
FHEAREIE 135 pH (K- 2.5 1 1.0, pH211
MRRETE ) iR AN B IR k-2 A 2 +
e, PLRE ZIEE 2R, iR, FibEkR
PE-EHBAT L RN e MU, MR- KM
JEDIE O . IS AR A A & el F SR



F24 /3 N

e DX MR A TR R P SR AR U X K AR A B e 1 29

AEERARTL TR B0 43 BT A e A
1.4 ZERTLIBIGTETHERITE

BE 3L 0.4 FCW (40% M e RH
K# ). 0.6 FCW (60% H A& KiFKE )
0.8 FCW (80% Hilalf KFE/KE ), (4K
KA VL, KRR SR T 25 °C BY B IRAR TS
F2 7 d LR A . FRECH X F 20 g
F 4 R A A R E T 350 mL MR, JHCHE
FEREORBEARO, 25E T 5. 10, 25 f135 C
MIEEFRA 535 28 d, W14 24 h R FHFRE 54
FEA AR 3 o SEFREE A BRI e S
B85 IR 1) 2 A S A A e

ISR ORI

RuninNHz-N = (NgNH;-N — NANH;-N) /d

RinNO3-N = (NgNO3-N — N;NO;-N) /d

RuinN = RyinNH;-N + RnNO3-N
P RyNHG-NR 2 AL % R NO3-Nb i
TEPEE R s NpNH;-N AR5 AR i NgNO3-N
NS G ARG NaNH-NA 3G SR T 2 S A
NANOS-NA I FE RIS R ; RninN AR {L

x1
Table 1

R d oNEEFREEE (28d),

FACHELE 3K,
1.5 ZIEAIE

JH Excel 2016 F1 SPSS 22.0 #4755 R 5:
b, RAPREZE 2587 (Oneway ANOVA )
#1 Duncan Z & L A RIRTEAS R RE 32 55 4%
Febrit AT BB TR TS, KeBhKF P=0.05. FXUA
27 2007 ((two-way ANOVA) BIFFE 7K 43 Fil BE K
HAZ T AR R RS R i sgm . 3 gt
HHAIE £ ARiEZE"(n=3 ), fdiF Origin 2021 2141,

2 HEREGHHT

1 R A TR L 1 B AE

L AR -H B MR BT R TR S R - AN [k A% AT 2R
PR BRAG PR ORI SR LR anse 1 7R o 4 pH A
AR 5 e B P SR AR AR AR A B R
feo TR AHURE R EBUEY R Y
RITER PRI P RAL, TERMAR A m s ik
S B RS R AL S A ATERIR Y
H OB AR /N S BV R, N B
INVTERAA > TR HERAA > KRIARIK > Tl R A4

21

RER{Z F RN L 45 AE
Physicochemical characteristics of aggregates with different particle sizes

PNEIP A7
Large macroaggregates
£
Total N/ (g-kg™) 1.41+£0.14 b
TIEHE PR
Soil organic matter/(g-kg™") =260 6
A
Available phosphorus/(mg-kg™) (e sslhee e
A
Available potassium/(mg-kg™") ey & 20 @
SRR
WEYE R
Microbial biomass C/(mg-kg™") Al Al e e
WAEER
Microbial biomass N/(mg-kg™) 4049+0.16b
Al
Weight proportions 0.21+£0.04c

of aggregates in soil

252.76 £ 15.97 bc

SHEIP 26N ANEIRES T R A
Coarse aggregate Small macroaggregates Microaggregate
255+0.26 a 2.76+0.28 a 2.81+0.57 a
2485+3.12b 29+5.01ab 32.13+3.38a
13.61+0.48a 13.35+0.33 ab 11.81+£1.15b
102.7+1.35a 102.3+2.15a 103+ 1.18a
5.02+0.08a 512+0.1a 528+0.34a

321.72 £ 62.34 ab 376.61+7.15a

4464 £4.34b 56.97 £ 5.65 a 64.38 £6.47 a

0.29+0.29b 0.39+0.04 a 0.11+0.01d

A AFEVNG FRREARLE0.05M SR EXFRE, FHE

Notes: Different small letters indicate significant difference at 0.05 test level, the same below
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Fig. 1 Characteristics of net ammonification rate of agglomerates under different
soil moisture and temperature conditions.
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Fig. 2 Response pattern of net ammonification rate of aggregates to changes in soil moisture and temperature



F24 /3 N

e DX MR A TR R P SR AR U X K AR A B e 1 31

o A 2 ATAESE ORI R A . AR IR /N
AANGRIAT SR MR 1 5 2 Lk 4 e AR S350 Hh B 57K
i 4 0.63 FCW, 0.68 FCW. 0.70 FCW il 0.75
FCW; i 22.3, 20.5, 23.0 fl123.5 C.
2.3 BREEHT UERRKAREGTHER
A PR AR AR AL R ( RpipNO5™-N )
£ A2 Rl IR A 1F T B ERAE AR R i B AN R 3 504
RACHEAAAL, WL . TSR RORAR X AT

RIEFMILER AT BEZMW ( p<0.01), ¥
AT, M-S IKEN 0.6 FCW, $E3R1RIE N
25 °C W, RGN R d o AT R R
PRI, Vi R T A 4A~
DEUERH =N NEIE 37 NN RIZE =27 NN B 3 7 il
SRR B v i 3 R KB A3 ) R AR B K =
0.58 FCW, 0.57 FCW, 0.60 FCW £ 0.61 FCW
PISIREEJ 24,9, 255, 27.5F125.7 C,

2 000~8 000 um

1 000~2 000 ym

250~1 000 pm <250 ym

5°C 15°C 25°C 5°C 15°C

0.4

35°C 5°C 25°C 35°C 15°C 25°C 35°C

Temperature (T)** Size (S)**

£ T: Soil moisture (W)**

" % s TxS** TxW**

g2 021w Txsxw -

Ejop .

IE . A
= £ . :

215 o Y e

33 R RLLETY ALY I [N b

st S - & [lo.4Frcw
28 02t ' - [o.6FCW

o.8FCw

e K - DA )R KRR 3
Soil moisture-measured by maximum field moisture capacity/%
B3 FIREEREKBEME T SHLERSFE
Fig. 3 Characteristics of net nitrification rate of aggregates under different
soil moisture and temperature conditions
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Fig. 4 Response pattern of net nitrification rate of aggregates to changes in soil moisture and temperature
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Fig. 5 Characteristics of net N mineralization rate of aggregatess under different
soil moisture and temperature conditions
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Response of Nitrogen Mineralization in Soil Aggregates to
Changes in Soil Moisture and Temperature in the Three Gorges
Reservoir Area's Typical Plantation

CHEN Tian', CHENG Rui-mei'?, XIAO Wen-fa'?, ZENG Li-xiong'?, SHEN Ya-fei"?, WANG Li-jun’,
SUN Peng-fei', ZHANG Meng', LI Jing'

(1. Key Laboratory of Forest Ecology and Environment, National Forestry and Grassland Administration, Research Institute of
Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China; 2. Co-Innovation Center
for Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] Rising temperatures and precipitation have become challenges. In order to investig-
ate the effects of climate change on soil nitrogen (N) dynamics in forests of the Three Gorges Reservoir
area and to provide a basis for predicting changes in soil nutrient cycling in this area and enhancing forest
productivity. [Method] The soil was sieved into large macroaggregates, coarse aggregate, small macroag-
gregates, and microaggregates (particle sizes: 8000-2000, 2000-1000, 1000-250, and <250 ym) in a
mixed plantation of Pinus massoniana-Quercus variabilis. Differences in net N conversion of aggregates
were observed at soil moisture of 40%, 60%, and 80% of the maximum water holding capacity in the field
(named 0.4 FCW, 0.6 FCW, and 0.8 FCW), and at temperatures of 5°C, 15°C, 25°C, and 35°C using in-
door incubation methods. [Results] The levels of soil organic matter (SOM), total N and microbial biomass
carbon (C), and nitrogen were higher in small-size aggregates with larger specific surface areas, while
available phosphorus (P) was significantly lower. The rates of net nitrification and net N mineralization of
aggregates gradually increased with decreasing particle size, with net nitrification contributing more than
85% of net N mineralization. The rates of net nitrification and net N mineralization of aggregates first in-
creased and then decreased with the increase of soil water moisture and temperature, and the maximum
values appeared at 0.6 FCW and 25 “C. The overall net ammonification, net nitrification, and net N mineral-
ization rates of aggregates of different particle sizes were most sensitive to temperature increase at 0.60
FCW and 15°C/25°C. By developing a quadratic equation, the optimum soil moisture and temperature for
the net ammonification rate were 0.70 FCW and 23.0°C, and the optimum soil moisture and temperature
for the net nitrification and net nitrogen mineralization rates were 0.58 FCW - 0.60 FCW and 24.5°C -
27.5°C. [Conclusion] The physical structure of aggregates protects organic N from decomposition in the
plantation in the Three Gorges Reservoir area. Rising temperatures and precipitation promote net N trans-
formation in the soils, which is conducive to improving the N supply capacity of the soil; However, there is a
risk of soil organic matter, N loss, and P limitation over the long term, so that monitoring and fertilizer
measures can be carried out if necessary.

Keywords: Three Gorges Reservoir Area; aggregates; N mineralization; temperature; moisture
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