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Abstract A N addition experiment was established with four treatments: control (no fertilization), low-N
(20 kgN/(hm?-a)), medium-N (50 kgN/(hm*a)) and high-N fertilization (100 kgN/(hm?-a)) in an N-limited Pinus
sylvestris forest in Hebei Province, North China to study the production, biomass and turnover of fine root
systematically. The results showed that fine root productivity (NPPfr) increased in low-N plots, decreased in high-
N treatment, while the proportion of NPPfr to net primary productivity (NPP) reduced in low-N addition and
increased in medium-N addition. With the increase of N availability, root biomass decreased, turnover rate
increased, and carbon returned to soil decreased at first and increased later. The influence of N availability on
NPPfr didn’t change with depth, while turnover rate varied among depth. N-addition made an impact on fine root
productivity through soil nitrogen content, soil carbon content and soil pH, while affecting turnover rate of fine
root by root carbon and nitrogen content.

Key words fine root; nitrogen concentration; productivity; turnover rate; soil depth

AARGE B R AR/ N T2 mmAYIR &, AR R iR AR AR AR R R M R A T R R LAY,
FE L IR AR RO S ERIE T T 121%~33%"), AR FET 5 AR O AR
MRy, It 3 BT Mo e s R e 4 (14 LT A 75 A0 U1 o o A Vi PR A 19 6.2.%~

e H 9 2017-04—11; &[] H#1: 2017-05-14; M4 Hi b H #1: 2018-06-27

828



SRICEEAF R TR N ARG A 57 L T 5 AR B U1 i X it ) )

88.7%' 7, Ik, AMARAET" | R AR AR S B oy
Bl . A& A AR,

21t AR, KRATESmM2.565%, &
JIE fy i P 20t 20 AR R BT, B4Rk Tz
B SR RIS N, X AIAR A 7 e H R A Y R
NGB SR, FR T 4EAR TS e B R, A X
F it 45y, AR A9 32 BIAR AR MY, il 40
WA= R R AR P 56 TR nT 3R AT x4
R A= 77 5 J Bt () AR UG (A AR A= 77 3 R ) e 2R 4
1 AU AR RN R SRR R R AEAR AR 7 00 R R,
J e R s AR AR B, AR T R RS
WA AR 213 AR A 7= ) 2 ek SRS I A i 1 AL
il i A g

KT RIS R A 77 I By 520 B i i Jo— 2
MZ51e . SRV RY, BEE A AT RS PE R 3ER,
RNl I N 3 | N 7 N
AR USSR A] 3R AT T X AR A 7 A 5 0 B Meta 43 AT
(41071~ B SRHE BE 4691 A IS I 45 R R W], iRk
77 00 BE R AR BE R B R R, HLE IR A ik F
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3) FIERES I RAE: 2014 4E 7 H, R 5.8 cm
B 5, TERE T BENLEETT 6 N E A RIEREE
(0~10 cm), A F 4%, WL, Pk -1k
i TR AR R B, R L ERE S 4 0,
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(1:DHA mL 0.2 mol/L KOHH B, FshiE 15
Bh, 35~36°C/KIE 15434, R H N A0.3 mL 1 mol/L
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i)+ Aroot biomass (IR ZAY i), 15 A [F AL BE
THERIRAE ),
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1.5 HiEaE
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e FE AN TR] 38 B 18] (0~10, 10~20£120~30 cm)ff)
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BREEAE N EX AR, HIEEEEIAXERE, Lk
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Table 1 0-10 cm biotic and abiotic properties among four treatments (data is expressed as mean+S.E.)

(SES Xt AR A LRES) A
4R ,C 13.81£0.13° 13.49+0.13° 13.32+0.13" 13.56+0.13"
K% 7.38£0.16" 6.84+0.16° 6.91=0.17° 7.74+0.16%
+-4 pH 6.30+0.30° 6.24+0.29° 6.21£.212° 6.1740.31°
R % 1.91£0.09° 1.71£0.10° 1.68+0.08" 2.32+40.14°
TR SR % 0.16:0.006" 0.1520.009° 0.15+0.007° 0.20+£0.012°
- HEmRA L 11.74+0.19* 11.43+0.14% 11.28+0.11° 11.66+0.17%
HARISR S B/ % 33.76:1.14° 36.912.04° 38.32+0.90° 39.78+0.64°
AIARA S B/% 1.07+0.02° 1.1120.05® 1.19£0.03™ 1.28+0.04°
MR A L 31.74£1.03° 32.90+1.80° 32.39+0.93° 31.50+1.07°
R (me-kg ') 196.04+17.51° 155.59+15.20° 190.85+23.65° 195.76+38.65"
Y A (megkg ') 22.78+4.23" 17.41£3.34° 30.98+4.27" 30.45+6.48"
N T ELA L 11.40+0.43* 11.530.53" 10.93+0.36" 10.30+.0.22°
370 200 ] L 151/ % 23.33+0.50° 24.07+0.73° 24.53+0.20° 24.00+0.18"

LI ] — P R AN ) (/0 B AR ) RO BE 18] 22 e B 355 R SR BE AR 3 2013—2014 4R A K 2 (7—10 A ) S0 B2 A0k 7 (1 4

i, HABRET 2014 48 7 &,
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S pH W A1 ;0 0 I 25 8 S
IR e AT B, TR,
REBE ARG, b, MATHRERA, LHR
B BOEIBRA . R RBRA L . ELAATH LR
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1.4
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& 1.0
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0.6
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0.2 1
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£ 1
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& 0.2 1

0.1 1

O T T T T
0 20 50 100
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AN [) B /NG S B AR R i A B (] 22 e W s IR ZERFRORARE R 225 I 2200 AMREE p=0.503, TIEWEE p=0.250, FMEE < LIEREE p=0.410

1
Fig. 1
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Fig. 3 Biomass of fine root among different treatments
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Fig. 4 Turnover rate of fine root among different treatments

BV b, AR R AR e R (R 3 T B
(p=0.250), Jifi 0B B 55 - S98% BE 7 2 [B) G I 3 9 A8
HAEM (p=0.410)(K 1(a)).
2.3 HIR AT F1 S NPPRHI EE 51X 5E & B0 Sz

A R G 9 T T (NPP) X JEAE J5 R
7.26 thm?, 7EAR A F 8K £ 11.94 thm?, 78 H A
EAT 2 B 5.18F15.86 t/hm*, 4IAR A== 11 5
NPP i LB 72 % B8 AR, SURn & A4 4 3 ok
11.51%, 8.28%, 16.92%F110.93%, 1Ef% & T K%,
FAN TS, mA N e E AR, 5 AU X A AR
A7 RS A B o RS I NPP Y 52 0 58 5 Xk 241
HRAE 7= T3 RZ i, AR S I 4iAR A= 7= B A HE AR
FH/NFXENPP A AR T, 00 vt 4R A 7= 11
31 55 F X NPP ] (K 2) o
24 HWREYE. BEEIHERR WA

20 AR A 0y I SR O 1) B A T AR R 3
% (p<0.001), Fifi 4 5 T8 FE A i % 1 [ A (p<0.001),
RR 5 1 R W) G 3 B 58 B4R (p=0.497),
EAR A= - X SRR 118 i g AN B R T AR (181 3)

i 40, #£0~10 emF110~20 cm 1t )2, BlA
B BERBE MR P G K, it A e A R
TR RS 1E20~30 em )2, A0AR FAEE R BEA
R 0B Iy | S5 U DA € o A O T = R O
A B A BN (p<0.05). B b, KRR E A G
I AR JE 55 5 1 22 57 45 20~30 em + )2 LR E +
HE(0~20 cm)BE 3, HIEREE A E N EA B
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25 JAMXT MR E S E ¥R 58 R

& 5

ia S5 K 7 REAE RS, B 9% ST 2R A5 1 X AR AR
75 e s m L (B15) . 25 SRR, BRAG A
ez R B T AR RSN, R AR AT
]2 5 ) R v ARAS I, R BAIR A
JE A A S T e B SRV Do) ) 22 5, T L AR A AR S
SERARUINAT%, fRBEANARA: = AR 44%

YRR A =y s g i P R R, +
SR B X ARAR AR 7= 0 R 5 ) L T, AR
R R — 7 T B AR A T, 5 — i,
L AN B B L, R R AAR A R T AR
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Fig. 5 A structural equation model of N-addition effects on fine root productivity and turnover
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