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Abstract: Fine root production and turnover is a critical component of ecosystem nutrient and carbon cycling and is also a
sink for plant primary productivity. Poplar is a common-introduced protective plantation in the Yalung Zangbo River valleys
of south Tibet Autonomous Region (TAR). However, little information has been concerned on the growth and productivity
of this forest, especially for the belowground fine root turnover. The 20-year-old poplar plantation with 780 trees-hm > was
sampled in Taktse county, in the lower reaches of Lhasa River valley. We measured the dynamics of fine root ( with
diameter < 2.0 mm) by soil core sampling every 10 cm layer to 50 cm depth in the growing season of 2004, May through
October. Fine root samples in nylon bags were buried October, 2003 and collected in June and October of year 2004, 2005
and October of year 2006. Decomposition was evaluated by loss rates of fine root mass. 80% of the poplar fine root biomass
was dominated in the 0 —30 cm soil depths, with much of fine root mass distributed within 100 c¢m of trunk. The average
biomass of fine root was 2.576 t-hm ~* in the growing period, and dead fine root of that was 1.566 t-hm . Net primary
productivity of the fine root was 3. 030 t-hm >a™", and turnover rate was 1. 18 times per year. But the average
decomposition efficiency (k) ranged from 0.0007 —0.0008 due to >0°C accumulated temperature was low. All of these

characters favor the poplar trees to adapt the environment in the river valley of south TAR.
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HIBRAB I 73 SR HE LR BE
1 kSR
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FER B I A AL X BE B R B BEES 29 1 000m, FEHLAARHR, T80 12 m, 7 T8 B A 04Nk, Bt K 4
500 m, FIFMFAILEAGLII,20 44 AREE 0. 65 m, f7HE 2 m W4 25 m, E¥ B9 H 14. 5em, Hh4r55
J8 47 780 #k ~hm "2 AP LN 1.0, MR A REYE S (AR EAEK

T IR & R 2 KR T R AR AL A FHSRIR 7.5 C, B A FSRE 15.4 C, &R AEHR
B - 1.7 C ARt e AR S B A AR A 310 27. 4 CF - 11.8 °C 5= 0 CAHIE R 2 900 °C , $574% H $289d;
=10 ‘CFURN 2 200 °C,#552 H 1 153d; T 136d, FREKE 425.4 mm, FEEFE6 AHHEIATF
£, 4 52 94% o KPAAFE SRS t R A, 35 7 700 MJ-m 2,
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KA E M AR AR, LA5AREN 3.5 em, WWAMIIRE X HERE < 2 mm BRARR.
BRI BEBARMEA 5 Bk, FEATHE 5 10 AR T 250 0 5 LR IR PSR B H AR LR, W T3 0.5 m
SE (I, 174 4THE) F1 1.0 m L0 (HMU, 172 478E) &% 1 XFRIGBURE &, BB EAR R A& 4 DB
o BUREIREEN 0 ~ 50 cm , BURER % 10 em (B[R4 2 , B—An RS2 [FR WIIK 4 DB A — e,
MU 4 A sIRA I — BRSPS HRAREAR BRSNS 5 ME AR, BURERT [E]h 2004 4£ 5 ~10 A , &
H 19,3645 %, EkmtE k2004 465 H 25 H,2004 457 H 6 H,2004 468 A 12 H,2004 469 A 12 H,
2004 410 A 12 H.,
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2.2 JIRISMRAT

2003 4F 10 Ay REGIARFE S o 7-ARARH PRy 2 mm FR) 8 J5 PRI AR, BRSO 20 em x 15 em, BR42%%
AW AIARAE R S g(TE) o 2003 4210 A 31 HKHE S BEALE A AR S A Rl 8 3%, 53 5 om 0
15 em PR, BRTR B IMELR 5 A, ZREHIET A MERE 5L 50 4%,

REWIMEENFER S em A1 1S em (9 LR IEAE S5 14, BRRRRIETHIE] 5 em A0 15 em S3@ a4 5
4%, BURERE] LK% :2004 4E 6 H 1 H,2004 4£ 10 A 2 H,2005 455 A 31 H,2005 4 10 A 31 H,2006 4 10
A 31 H o AEmBUEE R spe T, 65 CAEIR THET 48 h JRFRE.
2.3 HREFEERE FARRITE

FFUAT SR A R R e

GARAEYE(t-hm ™) = BN TE(g) x100/1(d/2)° (1)
M=X, -X,. +D (2)
P=Y, -Y, + M (3)
T=P/Y (4)
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', MEX 4 RZEARAEYBHZNBARBR, 5§ Fig. 1 Dynamics of fine root biomass of poplar tree
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Fig. 2 Depth distribution pattern of poplar fine root in soil
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LA AR FBEA0AR , 5331 8.8% .5.3% i1 12.0% 8. 6% ., X J&H N H K R 38 B i L #%8,50em LR
ZRIAZE , INZ A A I 322 AR s EUVRRRR A, R, b+ R FEEPE L2 R AR
Wt FEEP T HIEHX —E R,
3.3 IR KT R R

Gt AR TR, A TR A (BEAR T2E58 0.5 m) BYE 4HAR FIFE AR A= W) & 35 1 T MU (BER T 5358
1.0 m) [H-EHRBBNBEMER (F 1), Hoad T A EgaREy RS TFEN 3.064 t-hm ™, SMil
292.087 t-hm ™2 ; SEAMAR AP RN 435124 1. 640 t-hm >H1 1.491 t-hm > | T A [RIBURE A 18] 9 B8 th R B 4
M ARAR A 4 B T AMI o X B AR B4R A ZE /K 25 JRl v B B WFE e S 25, 3R AT7EE T 40AR BF
FUR, OB N A B BB B
3.4 HRKISE

AR A Olson $2H AR X/X, = e " (BI4IR TH1 5% B8 R 5 /BT ¢ 2 HIEHER) Rt B4R
HI R R, P X 5 X RN IR ¢ REFTHRE TEMWGTE, F VAR ERE, ERHT 0
BRI K/N, b EEAR UL T Y R, AK3E LR AR, T8 B R R [a] AR 2% 2R 55

*1 BRARITHZTEER

Table 1 Difference of fine root biomass between sample site

. A AR5 SEAR-14 JEAR-51

Living root 0. 5m away Living root 1. 0m away Living root 0. 5m away Living root 1. 0m away
Sample date

from the tree from the tree from the tree from the tree

2004-05-25 3.818 +1.952* 2.608 +0.725 2.977 +1.058 2.532 +£1.093
2004-07-06 2.508 +0.770 2.021 +0.754 1.534 £0.752 1.389 +0.230
2004-08-12 2.763 £0.947 2.245 +£0.557 1.047 £0.486 1.050 £0.503
2004-09-12 2.975 £0.785 1.576 +0.188 1.239 +0.099 1.188 £0.332
2004-10-12 3.258 +0.727 1.987 £0.555 1.403 +£0.400 1.297 +0.189
t KIS 45 IR t-test 0.008 (WU, HX A5 2 tails, parallel type) 0.130 (WL, XS A58 2 tails, parallel type)
Pr t fH ¢ value 2.776 (B, 2 tails,P =0.05,f=4)

* I £ f5fEZE  Mean value + standard deviation

WRIFLE LR, DB AR B B AR i B2 3R 20 BLp=i 43 i i 4 AR B 0 AR L 218, 78
it la J5,5 em F1 15 em T3 RIMFHIHAR N 81.97% F1 74.39% ;AL 3a Z J& , MAR KI5 B R R LA K
172 orffad A AR BN IR G B AR 23 AR X BB, 0 2 7 )5 393 W T 8 9k 2% , 40 AR T 4 238 B R L A A
H,5em Al 15em 3P I 50 R EIT 1K E] T 0.0008 10. 0012, 2 356 1 18] [7] — - TR BE Hh 40 AR 70 R %KL
RRHIG B Ha s B 818 , 435 1E 0. 0005 ~0. 0008 71 0.0005 ~0.0009 Z A,

®2 HFEATHRREIRSS B

Table 2 Decomposition coefficient of poplar tree fine root in Lhasa

IMEFE() 5% B3 % Remaining (% ) 43fi# 7251 Decomposition coefficient
Experimental days Sem 15¢m Sem 15¢m
213 84.17 77.11 0. 0008 0.0012
334 81.97 74.39 0. 0006 0. 0009
575 73.54 73.69 0. 0005 0. 0005
730 58.01 57.97 0.0007 0.0007
1095 48.34 51.83 0.0007 0. 0006

ATl SRR AR (9 70 il R BE WS A 22 5. AR R 0SS 1 4R, 15 em 3P AR 0 O B BE = T
5 em;HZJG " E KRR BOREA BT — 8 B MAKAE 3a E,5 cm 58P AR 5925 70 E Ry
0.0007, 7 15 cm -3 rH AR )P 35 ig @ A 2% 0. 0008

BMARE , P B A T AR ) 0 e i BEAR LR A8, A 2R LA 1S em FIS em L3 vp 4R 70 R B - 39ME
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0. 00075 11, A Olson A8, AR M 1/2 9 R EHEIFRE K298 924d . X B, FEA80 R 4HAR 2 S
B, 7 AR R B [ ], 5 L5 SR Pl BB S AP AE R ZE o A ST AR 7 RN & SEARIEAIAR e 3 4F B[]
HERAA RN, TE NS B FTRER AR Bk ENRARE — K FE LRSI AR,
3.5 HRMER

M5 Olson FEF AR , KA T HAEHATHEM AN TR la NRRER r= " Bt E4HR la N
R d =1 - r, TEMEERNZ b ARIE 1 AF ] Y 404 B 70 i s R AR T AR AR 9 BT A R 4AR 1 2
fifei e AR(2) L (3) F(4) I AIRFI T B A RKEMERE R, 5RRA, hip=m A i A T
RETE AR A P B350 2. 576 t-hm 2 SEAIARAE Y& R 1.566 t-hm > 443 &R 0.375 t-hm 2 4EFET- &
J92.081 t-hm ™2 AEAKE N 3.030 t-hm 2 AEFEFERN 1.18 IR, HETFERBFFLE R LW, WALIR K4
JAEERE R 0.29 ~ 1.2 IR, ZH0N 0.5 ~ 1.2 IR, HLEH 4 Hi A AR A0 AR 19 J&) % 1 B AR X — T Z N 6
I EE AT AR BR, 3% — 555 V0 P KN TAZ AR B 4R R 5 R i (1. 14 k. a ™)
4 g
4.1 ZRMERIIE

MR AERKFAREEHBRENIHER . ARG REN, BRI A TR K318 T
BRIy —A- R AERFMRA A BT — R, e AR A RKEFE TR, #A AKX
PR . HoAt ) — S BF STt BRI AR QIR B A K S R PN e R e R B E B R EH D X
FEH K4 S0 U RHAE R FHEUME, XIFER T (038R E KB EMEK) BZE52E1k
EIRE WAL KRR NSRS, AT SR RZE AR 2R e R, s
WX AR TR ZEPEERSTT (5 ~9 Af) , AR BEWWARZAE, B REH I
AR, AT R B A RE R E A T A K], e A KB IR E S, AR A K R G & I R FRER
T FE AR ZET, FF KB AR SR 73 FK A AR AR K
4.2 HIRIHERELE

AR R R BN SR 4 T8 3R EZRAR , T % RO RAL HAR 73 3 R K/ HE R , b (B8R K15 B
TH R R, T BT LLR B, B B= M AR 2 i RO AR T P, ZE = 40AR R 40 R Bk O
¥127 0.0007 ~0.0008 , 17 {57 TR BARHL X IR AR , Ho A REOV B B8 FRTE . H o R EURE 1
JyAb I Rk EIRE] T 0.0023 , HKEVL FH AW A TAR, k (EdIX 3] T 0. 0014, ¥ B B & TRIPIE
(FK3) . HUARXSRL, #RHE Olson AR, SR T4 B4 % 1/2 WS [EFEHLB% K29k 9244, T 78 Uk B | 2y
495d, 46574 301d,

x3 BWAIRSBRMILE
Table 3 Decomposition coefficient of fine root in different poplar stand

LI 3t 55 JEHE B Ak rp E R =B I A A o Rl B b A A
Sample site Beijing Shenyang Lhasa
I FR Tree species J#% Populus canadensis #8% Populus sp. b5 4% Populus beijingensis
YR B Altitude(m) 50 50 3688
AEH)S IR Average temperature( °C ) 11.5~12.3 7.0~8.0 7.5

AESEH % 7K & Precipitation (mm) 650 ~700 700 491*
>0°CFR Accumulate temperature( °C ) 4450 ~ 4650 3900 2900
HMIRE Soil depth(cm) 10 10 5/15

ikt Stand age(a) 27 10 20

4 2 %% (k) Decomposition coefficient 0.0023 0.0014 0.00075 **

43 1/2 I [E] 1/2 Decomposition time(d) 301 495 924 **

SCHR Cited literature [14] [13] A5 This result

* 2004 ~2006 EFH[EKE; * * Scm Fl 15cm 43 R EOFEHI{E; * Average precipitation of year 2004 ~2006; * * Average decomposition

coefficient of fine root in Sem and 15¢m soil layers
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WRIELL LR AR, 456 3 MR AR ERME F R U, 59R 506X KRB R VA SR+
> 0 CHIR, ZEHF= 24 > 0 CHRH 2900°C, PhFHK 3900°C , Mt 5 WA B T 4500°C 24 , FR AL 2
Hmpass . EEE PR FAEIE,3 AN X Z R 4 AR 1K 53 R AL b U s i, 172 43-f B TRl AR Uk sk b o
o5 AT, AL 3 s 4R 4 2R SO ARIR SR B B B R AR A G, RE R B T 0. 9546 , i AT AL, 44
ARA K ] W AR AR R MR EZ R 7, HA— iR 2R BRI, IR E R m AR A KR A 5%
MIEE RN T, B IR B AR IR R ) A i 2 T X — B4
4.3  FIEBRAEAR A 1 3E B A

25 LR BB A b AR RS B AR R 2R (B B BN A AR A B, X Fp A K K
T R ERER A R R TG R o TE R R IX, i i A KR AR, R 5 AN A (5 ~9 Ay) ByEtEl. {3
XA 11 A 2 1R i DX K o PR AR S R B B HLAE R 43 A7 B[], 80% LA b R 7K BT 4R v 40 A 763X — B B, JE
HAATHWIREER, EERFEIFHO, R ARRE AR, B NERK GRS, AR T30
K3 B, FL S B i A — AR AT B o T e PR ] 3 U B 24 Az R 7E A K 2 380 8] 78 40 A BR 19
AR B[R], A, XA TE T = SR A b X A R AR & (HL S — D T, AR A R AR BE AR, 38 AR
T TP AR R ZE  , NTIA R T Ak 3P A LR AR R
5 #ig
5.1 PR A THRARAR FEED S RAEIIERRZ . H 0 ~30 om Z 410 I FELHAR FIE 40AR 43 5
35%]2.218 t-hm >11.240 t-hm ?, 5 0 ~50cm 4HAR 4= My A &1 86. 1% F179.2% .,

5.2 FEAKPAERISHE B, 434 TR U (BERET2E5F 0. 5 m) FTE 40AR FISE AR A= ) &= 351 T A Ml (BER T
HE1.0m) ,HoEHRKIBBENESR

5.3 FpEEAHAE A TR ARAERKISZINESTRIERRHE, BEERFENIFHENTIE, B H
HRAE A B — A W, ELYE AR FIFEAR M A 4 B 4 BIAA SN T 3. 213 t-hm > H12.754 t-hm 2,

5.4 RIEER AT A TAZRARIE IR EA B3R 2. 576 t-hm ™ SEANMR A P& 1. 566 t-hm >, 44
R 0.375 t-hm > 4EFET 8K 2.081 t-hm > 4EAKEH 3.030 t-hm 2 AE AR N 1. 18 1K,

5.5 FrpERIA U N TR [R] 3B IR B AR i 4 S R A 220 (HAR B . R RARIR AR, 41AR
RIS IR A8, il R Bk “F-324 0..0007 ~0. 0008 , 404 T4 5L 70 1/2 BB EK 2R 924d,
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