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The potential productivity of the main species used in the Datong reafforestation

project on former farmland, Qinghai Province
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LLiang  (College of Water &. Soil Conservation, BJFU Key-lab of Water and Soil Conservation & Combating Desertification, Ministry of
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Abstract ;: This paper assesses the productivity of the main plant species used in a reafforestation project in Datong County in
Qinghai Province that restores trees to an area originally cleared to grow food crops for hungry poor people. As incomes rose,
both the local people, and the nation as a whole, gradually realized that local and regional ecological security is a key to human
well-being and the maintenance of civilization. This project is a part of the nationally promoted and locally supported program
to plant more trees instead of cutting them down. Datong County is part of the administrative area of Xining City, the capital
of Qinghai Province in western China. The annual precipitation of the area is around 450 mm and the altitude ranges from 2280
m to 4622 m. The site of the project is in one of the typical catchments where the total area observed is 376 hm® in which 217
hm? are forest and 160 hm? farmland. The basic topography of the site is formed of hillslopes separated by a seasonally-flowing
river. The project aims to replant with indigenous species that have been shown to grow better than others in this area. Using
the available, but incomplete statistics and official records, together with field counts and surveys by graduate students, we
identified several common species of shrubs, needle-leaved tress and broad-leaved trees. From agricultural productivity theory,
with certain modification employed in models, we calculated the productivity of the main plant species under different
conditions. The first calculation examines the theoretical productivity of main species making full use of the present climatic
resources. The second is the utmost possible productivity using currently available technology. The third is the real
productivity under present managerial techniques. By analyzing climatically feasible, present and practical potential
productivity of the main forest species in the area, clear goals for the locality were established. The gaps between climatic,
present and practical potential forestland productivity were then examined to determine the prospects and opportunities for
further productivity improvement, leading to suggestions on changes to afforestation techniques and management. In terms of

using present climatic resources, the choice of suitable plant species is the key to success. With regard to present and practical
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potential forest species productivity, the local shrub Hippophae rhamnoides L. is better than Berberis thumbergi: DC. IN
needle-leaved trees, Larix gmelini Rupr. and Picea purpurea are better than Picea crassifolia. Among the broad leaved tree
species, the Populus cathayana Rehd. is better than Betula platyphylla Suk.. The order of species choice for planting is
therefore: Picea purpurea, Larix gmelini Rupr., Populus cathayana Rehd., Betula platyphylla Suk. and Hippophae
rhamnoides .. However, when present managerial and technical conditions are considered, the suggested order of species is;
Populus cathayana Rehd. , Picea purpurea, Hippophae rhamnoides L.. , Larix gmelini Rupr. , Berberis thumbergii DC. , Betula
platyphylla Suk. and Picea crassifolia. On the other hand, new management tools should be introduced to care, first for
needle-leaved, and then secoﬁdly the broad leaved trees, followed by, or planted along with, bushes, especially the species
Picea purpurea, Larix gmelini Rupr. , Populus cathayana Rehd. and Betula platyphylla Suk. The study offers meaningtul and
significant ways of implementing the reafforestation of former farmland in this area. The way we have sought appropriate
indigenous species for replanting can be replicated elsewhere in China.

Key words: Datong Qinghai; reafforestation of farmland; potential land productivity; climatic potential productivity; present

potential productivity
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HMESHREERIWEERMAZA4 B —HRR% . 1R EZZRHNARAS. ¥ TFLHEFTHAR, —BRIANEET
1840 4EMM, X —BrBtLA Libieg JV 2 HB/MAFER N ESY Y EHESMABEFXIEYESBHEW B TAEFB PR
B, 1963~1972 FEFRAEYEIHT R ABP)ZEHAME RN E - EDEBH#TT R AKIAKNESEE  F-E2-BFH
XERHBIRATE, THAEFEITRRBERE, THATB INR TN ENESR. RE LA B OPREREA 0K
3B, B1IMBRETE 20 #2422 60 FRLUAT AL EE DR A A ERMGTE 1 & 7, B 2 0] 815 31 17E Y 4= B
SBEAETETHEDEFE T 2HBRE 2012 70 FER . UAAESE IR BLE=EH IR E. HURBBERZRES
& RRANYHEARE BB E KR ZHE SRR IR F B 2 BR 20 g 80 FRES, LA HEAIPHER
g Ul A Stk BT T SR TR R A A T S OB R, 3T T SR W A K R0,

KYLOE RERATHX B TAORENAEE K, KAEFREMB, FBOKLEHE . L HRAEMESHERLEFE— R
HEAERE,ANO . BRESFRROTFEHRRE. BHEARKEERLHERBRATF R AEARBXESHAENEERTBZ —. L
BIF, K AELESHERRF BARTASZFTNESTEIFAIIRERF  CRRBUXKEZF . ABAREFHHXRER, N
WA R EMFEFHEHEKEETBEARAE A K IFERTE ), QEERHH LA AR A5,
REBH AR E LR EZE S ERRX— RS, X TR £ 34 7= Akl B 8% H I & Rt
RLO2MEREMAMKEE, FCESINEFEHEXEEMY EETELINE, BRETZHE RV EEEAN AR R, 8L T H
R BSE A =8 EREFEB SN SKEBAETENIZANERE, BH TEH#EKRTEZR P OUERWN R LHEN, B
HTARNMHAFRALEETE EMREREDN FUR T % XAl B & RETR A8 700 20t KR ghf Ak = TR M RE K
HBMEEENLEREFEX. !

1 Rt XHER
1.1 BAMM

EHABEARBETEHTH M TFEBEABRIXAR AT LRENARSEF RS RAAZEALEBT L EILFE,
b AR AR S R 2 100°51' ~101°56" , db & 36°43~37°23' , B BN 3090 km?, 3N WK 2280~4622m, =@ W, A I E . K
M, IR ERA S 94%, KEHEA™E, BXRWFEZR —LNAEAEFEXRBILERE2E. 22R¥ TR FE
HEGEESE., EFHSB—6~5.2C,=10CHR 160~1735C, LFEHIFI 103d, FFHEK 450~820 mm, HARKpHE AL,
BERET . BEBB WEEHE. FHREZEN 23.4%, FEFRFEAEY 5 A EWTIR 4000m LU #4601 B K 325
AR CER KA HKREK,

i 06 b AV T CE B B RIS LR LR, bbb B s X, P B4R 2660m ., I X R ER IR H K EEXN K, &
EFHEKE 457. 8mm, HEFEWIEE S EAE.6~9 AMBEKS2FEN 1%, XHFH 97d, ZE R KEE KR 834. 2mm, B
KAERBIAE 4~6 A4, THRE 7L, RALHBYNILFEENIE. RARX T HEXR AL HHT ERFHILHBERE LR
et +EEE

KEBEFTEENRNFBE . F B ZF (Picea asperata Mast. ) . b #%& H # (Lariz gmeini Rupr. ), B ¥E (Betula platyphylla
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YW (Hippophac rhamnoides L. ) ,/NE (Berberis thumbergii DC. ),

Suk. ) . H M (Populus cathayana Rehd. ) ,H
1.2 &L FRRE
FHEXEEHE IEH 13 53¢

FH 1083 BRI 2003 FHFAO4L2 A EBE WAL 32 AN, Fs/116.8 A A AL

BER 136 A/km? iR B VAR 9 3 4k i #b 8 87908 hm?, H A3 RMRMEFR N 61121 hm?, FFARMHEH K 11472 hm?, #k
W F b G ME AR 28. 4%, MBS W IR LB R 17.18 ¢ 26.5 ¢ 37. 36, 2000 sE & ELE WA 7= Sl 121561. 36 1 JG, AKX

v B8 25230.04 FIo,HbbkdG 3. 7%, Rk & 59. 6%, Bk 5 36.7%.

HBEARRE, EHAKEET,. Sl A= E I EREBIR S RIE.

R X BE R 376 hm?, AR E AR 217 hm?, Br AR 160 hm?, FIM B H T 250kg.
2 WIRFAE
2.1 P BEBRHKRESER

(1) HESRFEMHKRE REFEE T EERFH 1975~1992 FE R BHE
B E KE EANEE BN RN AR RS,

OMEERAE . CHAETHRBEANEHERBAME,SA T TERXRABESLLETYR. . ERSE . FESZ.AR.F
BEEN RS 11 3R 20m X 20m fRMERHEH , MR A K B RAREREB A R HEMERBHTARREMRES ST ERAE R FE M

2 A REK K

AN

1
T1

j:T‘H* 34a E‘Jﬁ%%%ﬁﬂ s FK

BHRE HERIAMBRAR V=042 H+Dg ;" BRERBRMABERNERE, AR TRERENE TERAGSHED
MAPMRYNEEEAMMEY=BMESE~FEE. SYEBEREQEB ENBTRABE, UGG EE . SHENEY
BRAAE.
PrAERL IR B O LR 1.
Tl HFREHKSERER
Table 1 The basic condition of forests
; A
¥ oMb JE Stem 4 Mean B Mean Crown Litter Coverage of
Tree Age Eleva- Slope Seat Aspect . : . .
Forests _ (@) tion(a) (*) of slope (°) density DBH  height density biomass shrub and
species 10n op (#% /hm?) (cm) (m) (%) (kg/hm?) grass(%)
7 4 dbIEMH A X 3 BB A2 7 Larix gmeini 16 5,42 5. 88
1 Rupr X 3 Picea asperata Mast. 13 2900 16.33 B NO4z 2800 2. 36 2. 36 0 v0o4. 3 H
3HFEMXT BB 3 Populus cathayana 18 9. 04 7. 40
2 Rehd X 7 Picea asperata Mast. 13 2900 20.17 B N340 3800 2. 36 2. 44 00 25186 8
5 (HEX 5 SRS X W8 5 Betula platyphylla
3  Suk. X5 Picea asperata Mast. 13 2875 17.67 H N340 0000 o- 41 5 70 68 7607. 8 24
. . 13 | 1000 2. 41 2.20
X Hippophac rhamnoides L.
6 AtEX 4 B SKS 6 Betula platyphylla 9 2. 50 2. 41
4 Suk. X4 Picea asperata Mast. 13 2940 19.33 B N385 2950 2. 35 2. 33 r 61013 20
Fia X WX BWM Populus cathayana 26 925
5 Rehd X Hippophac rhamnoides 2830 25.00 H  NO056 300 21. 0 18. 60 20 567. 9 70
L. X Salix sp. 200
BT X W Populus cathayana 2100
6 Rehd X Saliz sp. 20 2830 21.50 ¥ N120 12500 9. 70 9. 50 60 420. 0 16
AL % H ¥y Larix gmeini Rupr 17 2830 23.00 ®H N120 3500 5. 50 6. 30 70 45. 0 80
8 $B T #2 Picea purpurea Mast., 26 2860 16.00 H N285 3000  8.00 7.15 75  18717.8 57
AL & M4 Lariz gmeini Rupr 18 2970 19.17 | NO030 3500 7. 00 7.15 93 8227. 1 13
10 H#E Betula platyphylia Suk. 19 2950 16.33 | N3350 3333 9. 20 8.8 96 6824. 3 10
11 H# Populus cathayana Rehd 10 2850 10.00 # N330 2900 3. 90 3. 35 48 300. 0 30
x B — P B FE KB A H The figure is mixed proportion in the trees
2.2 Mholk B3 AR E Rt ik
HTFHREEFEAERBK BRI ESFHESA ML A E IR &S, BB FREBENIGE T
AXFKARMERFCSEBEREREHSEAE S WAL A AN RAREL (SR AEEL5B KGR m
HEERBNTRE., AT LT,
3 SRS
3.1 Rl He I e

HRABERE — KHEB

1 K S B 3R 55 E B A A AR 5 R, 3 0 B

RBREFENRBELEFENIEZET K
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G EERMK.E—ERE KA ER L EATEREN TR, EWFERLK ER, o xR A 1 #T K ITIER
78 1974 ZEEE B H. Lieth #£ Thornth Wait BF5Y 2l F#& H# T Thornthwait Memorial # 8P g RAZR A EXITEEY
EEN BAREEZAHEEN BE.FRKE BNSESE NES—-RASBEEENE W, AEZRERITKREHERARE—
B E—-THEAMRENESFZIRANARAKEAERLZEBNEM MABSXGHERAX BN R TBERAMR.ES
ERtER, B> BOREs AR ABESHEHY T EF UMK, hilkFH .

TSP, = 3 000[1 — 7 %000 969 5tw20 ] (1)

AP, TSP, UEHRZEABETESIVNHEYIER 1@/ (m® »a));w ﬁézi@;%ﬁﬁﬁ =2 (mm)AJ B Turc 22X E

B

w = 1.05N/ +'1 4+ (14 (1.05N/L))?
SRR E, BB R . L=300+25:+0. 05:2C4 HAXN Y N>0.316L B Turc AR A

3%
ek

nH,N HERKE (mm),L 4
ﬁ; 1 !% N<0. 316L9)|1IJ w:N)u
BN, — B TESEA TR 60%, M EHAMNFEELETHRM 70% . WFFARW R T A BRE= 0] H (28

5E :

v = 6TSP,(1+ S,)/W, (2)

Frox pht R BRIt GOHE

| H=7TSP,(1+ S,)/W, (3)

A, v FARAMBTHBRIn/(m? + a); H M EHFRIFERE;W, A EMEMERNEE ke/m’) BEREARHM
W,=1 600kg/m*, 8 G K #f W,=800kg/m"),

Se HEYERNFZKE BE B ITHBIFKELITHELH,S,=1kg/m?,

BIEBFEREBHEARTRERK 1998~2003 EREHBNENRKBULSFFHIKBNEZELHEKE, AR NT4REL
SHEBECKBEENARRETRB WX 2.

ME2TH,EZEFFHKB42C, ZEFHBEKERN 499. 8 mm WHEBRKEBEXH4H T ARAMKBKRETE TN
5. 6957 m®/(hm? « a), MHFAREBEMABSBEEEZE K 11. 3914 m*/(hm? » a) , ERK T RFFRHAROIBEREZE IEHYH
10631. 93 kg/(hm? * 2) , R EL WA AR XX AN ZBNEL R, FERERHFERTEXSERRT, TS H T
A R FE A R B A E 1998~ 2003 4F (SR A 72 ¥ 7 35 Bl A B K R4 3 SUIR D h 7 Br A8 4L, HfE S B T i B b S5 4 P e
% BB A = HKF,

2 SEEFERN
Table 2 The climate potential productivity

W T BB A i M SEAE T # J1 Climate
R R EREKE SARAEE Potential productivity of stem volume potential productivity of firewood
A Annual mean  Annual Climate potential
Year temperature precipitation productivity ot IR VRl I 3 A B AR shrub
(C)H (tnm) (g/(m? » 2)) Conifer arbor Broadleaf arbor (kg/ (hm? = 2))
(m3/(hm? » a)) (m?/(hm? « a))

1998 5.5 467. 6 772. 86 5. 7964 11. 5929 10820. 03
1999 5.1 512. 7 790. 36 5. 9277 11. 8555 11065. 09
2000 4.7 515. 3 781. 09 5. 8582 11. 7164 10935. 29
2001 5 449. 2 748. 93 5. 617 11. 234 10485. 06
2002 5 467. 7 761. 25 5. 7094 11. 4188 10657. 55
2003 4.9 586 819. 23 6. 1442 12. 2884 11469.19
¥ 4 Mean 5 499. 8 778. 95 5. 6957 11. 3914 10631. 93

x NTETFHEERLETE NELE R SRETENBRAAR T HREFE I MEFTH IEAETHE S In order to compare with the

current productive potentialities, so the climate potential productivity was turned the potential productivity of stem volume and the climate

potential productivity of firewood

3.2 Ml - Hu BRI A R )

BB DR ERELZET  RAB K FHRIEEHEEMAER, R 8% B KB &4 T RAERA LBRB R
KB . EEH AHAEERH LR, MILBASEEEHRUR - AEARSHPERKBRTF A RERRKNEEAN EHF
I ERE  REMKA S EEARNERFEET, TUANTAFIETRERESRME BT ERETEIRKRE . FOR
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HRAEEHERAEAE LMWL W SHER.L/2HRLEEE, HERLIARHRAN:
V = 0.424(H + 3)g..3 - (4)

NFV R ARMER (™) s H AWK 5 21500 B & 7 1 R .
KB BRAEAMTIFREZWN SHEREEREAMARAEEES . XFRAVNARTFAEER WRERERX
MEFTEHPE FRETEREREREFRAOALETE D KBEAEWRILEE I WE 3,

3 BEPRMAXETEN

Table 3 The current productive potentialities of different trees

£ MH-F5 AP b Conifer arbor ¥ M 37 A F Broadleaf arbor MK MEES Shrub(kg/ (hm? + 2))
E 4 (m3/(hm? « a)) (m3/(hm? * a))
Year FEM Lariz 2R A2 Picea HFBWL 2 Picea H#¥E Betula B8 Populus VWM Hippophac  /NEE Berberis
gmeini Rupr  purpurea Mast. asperata Mast. platyphylla Suk. cathayana Rehd. rhamnoides 1..  thumbergii DC.
2003 3. 6818 3. 9581 0. 8341 5. 9578 10. 0298 7380. 05 6050. 58
2002 3. 6606 3.9749 0. 8226 5. 8574 9. 8192
2001 3. 5238 ©3.4215 0. 7496 5. 796 9. 7926
2000 3. 4808 3. 2468 0. 7347 5. 7084 9. 4307 (
1999 3. 2404 3. 0253 0. 6695 5. 2238 9.0411
1998 2. 9929 2. 928 0.6213 4. 5576 8.2776
-1 Mean 3. 4301 3.4358 0. 7386 5.5168 9. 3985

FIMAHL,F—RARLE=E I E 1998~ 203 ZEAARBEERS, XU THWEEBEHKFTEERINES
AN A —EAERRNS AN LERAS, N 1998~2003 E4HHFAMMBEHMNMERZESHIALE=H YK
3.4301 m*/hm? » a #1 3. 4258m?®/hm? * a, M HF B =AM K 0. 7386 m*/hm? » a; T F AR EFHF ik 9. 3985 m*/hm? « a, [
HESE 23K 5. 5168 m®/hm? » a; B AW Fh¥b#RiE 7380. 05 kg/hm? « a,/NBE 6050. 58 kg/hm? » a, BIHEREKNEBRKFET, B F
AR LA AKERFE X SERFTRMARERARE ., Wbk 80 0S8 B A 7= 8 B S KRR, B MBS0 7 A1 B
B E PR AR AR EE R AR R B AN T AR LRI T 5 s T R o U 1 VD RR
3.3 Mk L BRE=N

SRR A 7= ROk BT K HAE Mk B B £
8. KREASWRERE™ HINE 4,
ZAFHBEBHRKEBMER TEX AN WERAEZ B 1998~2003 ZER T, HEHFTAMMFLERZE >EH B>
FEZE AT ARMPEFH>S A BRSPS /NE, NEREF AR, BB FTFARNANMEREZRZL,

HREFEM R R AN REEEETH, AREAHE EARMHUEZEL K.
X4 BEMXBETAN

Table 4 The current productive potentialities of different trees

bR A 75 1 R DA Rl — AR A R AR o R R R (B D7) Y 7= &K

=K, AlkB)S

R

!

¥+ 0 F% A # #F Conifer arbor W& i F% KB B Broadleaf arbor WA B Shrub (kg/(hm? « a))
A A5y (m3/(hm? « a)) (m3/(hm? « a))
Year KM Larix BRSFK Picea FE oL Picea H#E Betula T4 Populus UVWHE Hippophac  7NBE Berberis
gmeini Rupr  purpurea Mast. asperata Mast. platyphyllia Suk. cathayana Rehd. rhamnoides I..  thumbergii DC.
2003 1. 5767 2.1 0.5794 4. 9995 8.0239 6181 5250
2002 1. 5098 2.1 0.554 4. 6662 7. 6003
2001 1. 3743 1.8 0.4613 4. 3329 7.3135
2000 1. 3017 1.5 0.4153 3. 9996 6. 6336
1999 1.078 1.2 0. 3222 3. 333 5.9119
1998 0. 9447 1.2 0. 2436 2. 6664 5. 0156
E 35 Mean 1. 2975 1. 65 0.4293 3. 9996 6. 7498

3.4 MRk A =84t |

7 5 X 2001~2003 F LA TF=E S HHEE,

MELAEFBNESBEFE IV HERRZHHEENEFEARABHKFFEBIERET DHKE, AR AT
FREMBEE. AESTTUFEEDER, L 3a$ T ARAMKLIBAXETB N SHIBREFTFBHENIZW . FREEHN 64.99%,
% TR R 62. 20 S RE 13.77% ;AT ARAMAR LR AE BN SHRIBEETBOIZW . EH N 84.830, A
H50. 40% ; EARF KRR BA/NERHRLEBHNERBRETHEINLED SR 67. 899 55. 66 % AR KBRKXARE
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B AR LR E BN RRBTREEEE AN SO UL, NEGHMARSKEREREAER TSR ER
BWEREMMABRE R NIEGSERE>UEBSENR>S/NESQABES>STFE S, EJ%EEEUBQKF%@Z‘F,%&E@E%%#FE
ETHHESHE YRS D EYS. HKEDE. AR, MESCNENERERAMARERBMAES. NAZEFBENS
SBAEFENZHUEATUBSE  EXRAELEMMEAEERAREMAERLRAE AL, HELEEHKEHNER . XL
s ) S B BT E SR TS |

HESTTUBERED, MAKNIZHFEESHKESHEEZ K FHNERMES  KAENMBLEFRE>” TKFBEZRF
REWNBEE,BHHBETHEMAMS ~f5}miﬂ%fjr%§jﬁn%1ﬁfzf‘%§jjoiﬁz‘rf“fzjml BEFBAZWAY, /Y. FHB®EK,
3 65. 64% s IR B IBE, K 58. 14% ;K /NEEN 48.30% . HER 40. 06 %5 R =42 34. 3400 . T MR 25. 530, KPP B W =
EY, Y. HRE 9.13% ., LFREFEHIMBELETRAZHEY,/Yo AR>S EMFTFARSEHIFAR, RBRT HAj w5 HeyE
MBRERHEHFASHHFASEA, EUEAEFERZFKFET  ZERKREEHSEKEFTKFERANZRE GRS, ER
AR PR, USRS R BT, B AR E R IR RF A H AR A, HAEEFIMAER AT IR, LRGP EE

i

BRI,
£S5 2001~2003 EHRLETFAEE
Table 5 The compare of forestry potential productivity in 2001~2003
£ 3 A B BP Conifer & M 3% A Fp Broadleaf A #A Shrub
2001~2003 FE ML 4 728 H arbor (m®/hm? « a) arbor (m*/hm? « a) (kg/hm? » a)
Forestry potential EHW Lariz B R =K Picea B A2 Picea BH¥E Betula B Populus vh Bk /NBE Berberis
productivity in 2001~2003 gmeini purpurea asperata platyphylla  cathayana  Hippophac  thumbergu
Rupr Mast. Mast. Suk. Rehd. rhamnoides L. DC.

ifﬁjfﬁﬁgﬁshmm 2001 2 gi;g 5. 6170 11. 2340 11.2340  10485.06  10485. 06
Y. 2002 5. 7094 5. 7094 5. 7094 11. 4188 11.4188  10657.55 10657. 55

2003 6. 1442 6.1442 6. 1442 12. 2884 12.2884  11469.19 11469. 19

- 15 5. 8235 5. 8235 5. 8235 11. 6471 11. 6471  10870. 60 10870. 60
BL3E 4 7= 9 f1 Current 2001 3.5238 3. 4215 0. 7496 5. 7960 9. 79268 |
productive potentialities 2002 3. 6606 3. 9749 0. 8226 5. 8574 9. 8192
Yo 2003 3. 6818 3. 9581 0. 8341 5. 9578 10. 029

I # 3. 6221 3. 7848 0. 8021 5. 8704 9. 8803 7380. 05 6050. 58
3 B 4 7= #1 Potential 2001 1. 3743 1. 8000 0.4613 4. 3329 7. 3135
productivity of reality 2002 1. 5098 2. 1000 0. 5540 4. 6662 7. 6003
Y, 2003 1. 5767 2. 1000 0. 5794 4. 9995 8. 0239

S 1. 4869 2. 0000 0.5316 4. 6662 7. 6459 6181. 00 5250. 50
Yo/Yw 2001 62. 73 60. 91 13. 35 51. 59 87.17
(%) 2002 64.12 69. 62 14. 41 51. 30 85. 99

2003 59. 92 64. 42 13. 58 48. 48 81. 61

-1 62. 20 64. 99 13. 77 50. 40 84. 83 67. 89 55. 66
Y,/Yx 2001 24. 48 32. 05 8. 21 38. 57 65. 10
(%) 2002 26. 44 36. 78 9. 70 40. 86 66. 56

2003 25. 66 34. 18 9. 43 40. 68 65. 30

- 75 25. 53 34. 34 9.13 40. 06 65. 64 58. 14 48. 30
Y,/Yq 2001 39. 00 52. 61 61. 54 74. 76 74. 68
(%) 2002 41. 24 52. 83 67. 35 79. 66 77. 40

2003 42. 82 53. 06 69. 46 83. 92 80. 01

R 41. 05 52. 84 66. 27 79. 49 77. 39 85. 63 86. 77

(1) 3 ¥ A B HF R bk T AR X 41 i T5 AW Fb B S8 2 72 ¥ S1 38 0 5. 6957 m*/Chm® « a), W M-I AR M ARAG SRR A 7= ¥
FFH K 11. 3914 m®/(hm?® « a) , AR K LR FEFRARBSBEEFE S TR 10631. 93 kg/(hm? « ), TR T &W i 78 10 268 Hb
XM ERNELTR. ZXKTEEARNEILEHR . ER2 L . FEE. 50 . 68 . UROIALEFBAMEELE™ N
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m?®/(hm? « a) tm3/(hm? + a).4. 9995 m*®/(hm? » a).8. 0239 m?®/(hm? + a) ,6181. 00 kg/(hm?® « a),
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