EBEE Eﬁi%%%ﬂ No. 13

- 1997-4F 6 A ACTA BIOLOGICA PLATEAU SINICA Jun. , 1997

RAMALMRHERITEOFER
K% A X

ChER#RAILE AP, AT, 810001

w =

S0 HT LR R LR XA A TR B W, R, Femasi, SRR
B, RAKOHBEABIEE, SATHRHEVEZRANE, HESDRE> R—BET
AL# RAMAT WA ERAN R A KSRSFE S B RpEKEA, BRERKEY
ERFABEEER, WEMFES MR, FESHBS Wil REB MY & . KRBT
AR 1. 90 48, ATHR 1.75 48, EXRME K FHAEFRRE T ATH. P&
HFFHE I RA Deevey | I S RFIE. ATHBREKENFTFHEKEWAERTXAHK,
RABKESFENEETBSAEMROMRKR . AFRLEH. BRER, BRMRNMAE
HEFLEM ATHRBRLENET EREE ERAEREMITTETSEXRAKNER
TE.

X Wi KA AW 4k BRI
"—‘\.ﬁﬁ_ —%—-

ol FBREEAEKAREBRAFMBRBIENAER. —BORE, PAREDHE
KACR HABERNRERE, MEHFEEY, THEFKPIRAR MR NG EX—
REERSE. SEMAES EHNEESS, U RXEEMIBEERKRPAHENE R
#ik, SEMAAGER B BB BENMIBERME (Leopold %, 1975). WAL KRRIES
HEMEERNSG A AI (Hocker, 1979, AMUARIMAERMAEEKER FHERE
5, REF AN HRESHER. £t FRRAETENERMEEKPRAL
AFER R . A RZEHNRIPIRM AR AERSE, ThGEMAM. TERATRE
fTFHERREMIESER, BEVUEEESYPEXRBRBEANERSHT @A
#.

TS (Pinus tabulaeformis Carr. ) R EIJL F XK HEEHAREN T EHRFHAEZ —.

A& 1994 4£5 A 10 HikE.
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HTEEFRNEETRAM, EFRAERRAKS . SHBAK—BREBREATE
EH (REEBEREZRRS, 1980). BT, KES AT b4 sk pik, o
BHWAEE, DRBHE™T, EZIREERMLSMAESNSE, MEYATH —MEE
THE. AXBERRBU— X AH], HERAMATHBRAEKIBORRA Dt
B & EEWRE R HKEE .

=, AERXHENR

WAL R+ EIEA L. BEARMMASFRPL. BRAEHXAMRHERZR, &
WP UR IR LA KA A BRI S A T Bk XA T 3 9 A AR T AR
I W, BRFTATMHFROERRED. FRAXFENEEREEAS, fLTHRE 109°42,
Jes 3548, RE M FETE. WIAKKERAMERBER 1 100—1 200 K.
VSR 8. 6C, AFFE/KE 589. 3 2K, F=>10CHIR 2939.- 2 - H.

BARX B IR k1, pH 6. 5—7.5 2], B 2P el R AR E.
TFTHYEXEYXERS RS BERFEEE WB (Prunus davidiana (Carr.)
Franch.), BiEZHELS (Spiraea hirsuta (Hemsl. ) Schneid. ), EF#HHEF (Lespedeza
formosa (Vog. ) Koehne) , %3 #% (Rosa hugonis Hemsl. ) , A& 2 FE i Kl (Spodio-
pogon sibiricus Trin. ), BF Umperata cylindrica Beauv. ) ZEH .

A 1984 4F 7—8 A# T, RAMILRE 2 bbb, WARFRAEAR 11 Bk, ATHRSE
WE 6 b, WIRAREA 32 Bk, SHMFFERE L.

x1 AEEMNERER
Table 1 Generalities of Sample plots

B B[ B b 3072 [ TR W EE

Plot Direction Slope Location Plot area (m?) | Density (trees/ha)
N~1 S40°W 22° ¥ 400 2520

N-2 S60°W 27 E® 600 1630

A-1 N30°E 30° EILEE 400 4070

A-2 N40°E 28° T# 600 1630

A-sd N30°E 29° R 300 5270

A-4 S50°E 24° T# 300 2330

A-5 S30°E 29° T 300 4030

A-6 S70°W 6 o T 300 5200

e N-i [RFRXAH A RBRALNK TH

Note: N-i and A-i represent natural forests and plantations, respectively
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ENHRF R
1. BNAE

TR R AR MEAR BT AT A Y BE TR WSE, RIEHFFT M 38 K7 iR E R
(HiH#r, 1990),

2. HRNLESHE

E8S C TP HTHAARE[ERHG, EL&HS TERE AN EREMSTTHRAREYD
2. BE 1 BXAMDRHIRERNEE, AGHERETESHAENRBREYETE
(£ 2), P32 sk AT I MARBEAR TR & BB B A XMRGE (HH, 1990). #a
HESRNRETBATRAME (Fujimori %, 1976):
Npp=Yns + Yog + Yo + Yz D
Ay Ynsy Yoo Yoo Y HAHART GEED. Wi #irt. #BREER. &
F. BERNEEFBRRANTHTEHFRSHETAERKRXZARMGR. WEMFEE=RER
AP RBOTHIEIRTBRZ . WROFEFEFH AR LORREY RGBT ERKXERX
fEH. BMEEFRNMERZMIE ORN AL, 1981; Newbould, 1970), A SCHRHE T
RitH (HH, 1993):

Y. = 0.693B/% (2
AF B AWH LR, X HEH-FEEm.

Rz XAERHERASHEETENGHAR
Table 2 Regression equations for dry weight estimation of each single

tree component in natural Chinese pine forests

HERK [ 7295° Scope
Im E quiﬁ Correlation
tem uation
coefficient X Y
T D: 2.40—19.60
Stem Ws=0. 02487 (D2H)0- 92637 0.998 H:3.18—10. 45 0.42—62. 93
WE
Bark We=0. 00444 (D?H)? %3726 0.997 &k 0.08—13.11
WEL
Branch War=0. 01477D?2-50416 0.978 &k 0.15—30. 96
ot
Leaf WL=0. 02832D>2 10114 0. 982 [ E 0.23—14. 68
Wi
Root Wgr=0. 01458D?2 35825 0. 997 F.E" 0. 09—20. 05
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BB AT I B - 341 75 i S P A 6 ) A iy RS AT A5 B (Harper, 1977 ; Namboodiri
&, 1987; Sharitz &, 1972).

RIEFFAMAE BT SR AR B R A K S S WRER TR 3, KPR #
e EEREARASEH (FE. A% HWEEMHET.

%3 EHMANMHENEKSENER

Table 3 Growth and structure characteristics of Chinese pine
population in the sample plots

N | M | | RE | REHEN | MEER | OHEBUEN | WLRN | BARK
Age DBH | Height | Branch cohort Basal area Extinction |Light penetrat-
Plot (yr) (em) (m) number (m?/ha) LAI coefficient | ion coefficient
Wiy lim I am |6 20 18.75 8. 95 0.28 0.76
N~2 34 12. 97 9.8 22 21.57 14. 85 0.14 0. 87
A-1 24 8.29 7.8 12 22.01 11.59 0.22 0. 80
A-2 24 10.12 8.5 11 13.15 6. 25 0. 34 0.71
A=3 23 8. 42 8.5 10 29. 35 13. 82 0. 21 0. 81
A-4 23 9. 85 8.3 10 17.78 9.95 Q.29° 0.75
A-5 21 7. 64 6.7 10 . 18.49 15. 63 0. 21 0. 81
A-6 21 7- 46 8.8 8 22.74 14. 39 0. 21 0. 81

W, #R57%®
1. BRI

B (ADARABREGRRM a0 B B, FET- 10 4§ A3 K M 281k
(BAF4E, 198D, LWEEM, KRKMFBEH—BBEAM, WALKSEHE 3 M
PP EO i AR (B D . RAKSZEHEBMEE 4 F, 12 125 GF 12 28D B
FHAAKBN-1%30.0%, N-2X563.3%; ATHAER —HETFTHEKAIA -1
14.7%, A-238.8%, A-317-1%, A-431.4%., A-55.0%, A-62.6%. HILE
¥, REMBEHNEZE TEREE (K. A-2 A -4 EHBABRKERHRHER
i T N-1, BoAASHE. B BAE -4 EERETRESHESAK
(b pkefbe £4%. 198D iHH:

10000
© 0.164D /D
K, N HHRE D A THEE.

EREH, RANWMBESHEREMNEEASHE, AT E RS8R
%, TEBYBR R BULE I E AR AT R AR . DLARR A B RS A
BEAKF.

(3
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Fig. 1 Population structure of sample plots

2. SMBRREFSRVRETE
MERHMATIHHEYBAESRRE . ENPERARRK (R, BATHK

R4 ERAWATHRHOEDE 06/ A5

Table 4 Biomass of Chinese pine natural forests and plantations (t/ha)

B BT R L ot R B it
Plot Stem Bark Branch Leaf Fruit Root Total
N-1 32.71 6. 32 12.24 8. 66 0. 41 8.43 68. 77
N-2 38. 93 7.56 15. 66 10. 18 0.59 10. 47 83. 39
A1 32.20 6. 03 9.43 9. 64 0. 03 11. 64 68. 96
A-2 20. 08 3.76 6. 01 5.92 0. 05 7.39 43.21
A-3 46. 20 8. 66 12. 82 12. 87 = 16.73 97. 28
A-4 26. 68 4.99 8.12 8.01 0. 60 9. 80 58. 20
A-5 23. 61 4.42 7. 39 7. 88 i 8.32 51.62
A-6 36. 34 6. 80 8. 86 9. 59 0.10 12. 88 74. 57
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- ZEWMAEYENEHEARR, TEREHTEERNIBEFIASRER —ERENE
R. HEEENE, SHETEWENSLET. RAKRKWE N 18X EAH, ATHIE
¥ 13. 50 EENREY RS HHIF. %ﬁ%%ﬁ%(wmﬂaklﬁﬁﬁﬁ
(16.9%), RESSEEVENHAZRAK,

MR AR E, RPERENERAR—BIET ATH R . FHEH
5 BRSO M > F> B> 0> K. RSB G e, RARL SN 622, ATHN
56% . ULEARMRMAAER B B4 KESESERGEE ™0 KEEY F PRt & 1E
AEGEFTRHERS T ALK ATHEREIRESH (T. 8. 8 PoRfFeE™
BB TR, WEM ZRFK.

#5 RBMATHAHGESMEESR (M) (20 - 5]

Table 5 Net primary production of Chinese pine natural

forests and plantations [t/ (hm? -« a)]

HEH BT W W Wt B &1

Plot Stem Bark Branch Leaf Root Total

N-1 1. 06 0. 20 0. 63 3. 41 0. 27 5:57

N-2 1.14 0.22 0. 70 3.90 f. 31 6. 27

A-1 1.34 0. 25 0.78 3.20 0. 48 6. 05

A-2 0.87 0.16 0.53 2.09 0.31 3.96

A-3 2.01 0. 38 1. 32 6.42 0.73 10. 86

A-4 1.16 0. 22 ‘ 0. 81 3.43 0. 43 6. 05

A-5 1.32 0.21 0.72 4.02 0. 40 6.47

A-6 1. 75 0. 33 1.08 4.10 0.61 7.85
3. EREREE

Lo RARFALIHRIFERN ZEEEANEREER R A ENZEMXRER
RAARE:

FAERAK BT =0. 26598e® 20877DN (€3]

n=21, r=0.978, P <0.001
ANTHK BT=1/ (2.67494—0. 24629DN) (B
n=58 r=—0.945, P <0.001

A HF BT fiDN p iR HEERES EREHE.

WEERSFRZEAFEMNTXER:

y= L +ABx° (6

P A B.CREARAEVNRRNSE, BAARBKERE. EAASHEMERSE
BREANHTEE, FIB&S8F|ITRSE.
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Fo BE. #HE BXEEREKOEE GE 6) 1 (D)) hySH
Table 6 FParameters in DBH vs. age, height vs. age and branch length
vs. branch age equations (egs. (6) and (7))

FER e DBH ‘( B Height ( FE Branch length

Blot A n c n r (A B L n 5 4 / A B C n T
N-1| 14.11 603.13 —2.121 27 —0. 97&12.0 152.52 —1.730 32 —0.995 200 20.72=2.066 19 —0.977

N-2| 19.60 2500.03 —2.490 29 —0.97912.5 164.91 —1. 669 35 —0.989 400 27.56 —1.796 23 —0. 964
A-1] 14.93 1146.99 —2.335 19 —0.99711.2 126.60 —1.719 24 —0.987 205 19.45 —0.467 10 —0. 997
A-2| 11.91 34912.83—3.812 18 —0.98611.0 178.16 —1.836 24 —0.980| 245 17.19 —0.362 13 —0.977
A-3| 14.29 403.51 —2.070 18 —0.994/10.8 158.24 —1.895 22 —0.990 170 24.91 —0.543 9 —0.991
A-4| 12.45 819.67 —2.448 18 —0.984/10.5 110.86 —1.780 22 —0.984 175 19.49 —0.453 10 —0.997

A-5| 11.67 4773.77 —2.976 15 —0.998 9.8 102.06 —1.641 21 —0.979 200 17.96 —0.423 12 —0.988

A-6| 11.19 1103.79 —2.578 16 —O0. 99%11.8 138. 97 —1.761 21 —0.97% 195 26.86 —0.599 9 —0.992

#: A, B, CHHE (&) M (1) PHMMSE, o HEFE, r JHEXRR FREX

Note: A, B and C are parameters in eqs. (6) and (7), n is samples and r correlation coefficients. See more details

in the text

KRMATHAKOERERFETRE (6) ksl S R RMKEX. RETE
A4 A THR A BT AR M ERA K5 KAWL I8 H . 7E 20 SF LU ZHTBZ
FEMAEBERFHEERGHPEE. X—ZREN, NABERTMKIEHEHEE
B £ BE s 5% AR A B XS A A D ARSR B S i ) AR i LA R L R R

4 WEERKTE

WE RN ERDAFEHE (6 FrifdsE, HHNSHRAFFTERE. |
FREZASHENOE MR/ (Spurr F, 1980), FUARAMMA THBEHA KR RE
A —ERERERAL, ZREV BRI (20 #) 081 K. LIEPIEE AF XM
PABREY TR ZE O LR, B L3 X R AR T A MR BT 3 AR B AR 18 O T AL R )
—AE WA S A WAL B B, BB T g RS st AR AR AN T3 B . A X SRR BR
TEER IENREEAEZUR.

5. BMARKEREK

ERERENERKIE, RAKSATHARRE AR EE. RAKARARE
FREEKDFATE 6 FRAHBMAER, EATKLEAHBEKRBELHAFTE L
RER, ENRERARLE SR, AKIB5 FTEMHEYRS RSP ENY4 -

A
YT T+ BeS i

BHEFE 6) Rl (7D A LHARMEBEKNSN, SRE—HIIAKS. Mk
B R RN EBRRANE (6), TIATHTHOHESHRERATE .
K PR b AR A B B B S — AT 20 SEBIJE » T TAKBIAIS 1980/, T 97E 10

A . AIHBERKEKFRSRANE R, B REAREERL. Hh ATHAKE
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A EERE, ARMAIEREZ ST FHORAERURRTERES. BAAH
BA TR B R DR RE B {EL 32 98 0B WO ) A 240 2 B D T 0 9 B 5kt
WGP R AT AR B8 A W B T o5 ) o SRR B AR A T e 0 R R
MBCSRIE R A8 B BRI — A JE Rt BERIBUE SR DU A T A K

6. S FHEH

AL EXAE R FTHEAT AT, HRLIE AR . 7R F R T X T o i
BHEEZECRERHERERY . BEAHMTHEETE RN R, 1981), BR
WARERZBRERNFER RO BH RN, EEBENHEYBEXD—ERBZE
SBTHRE (Kira %, 1967; Woodwell 48, 1968), MFALHFMEMS, X—IFEBH
Bt29%9 20 SR (White, 1979). BIFE 20 @IS A4 A0 PH4E A K B FIBET- B35 2P
. AT KX R 20 £, FUGHSRERTAE LR K. RITER
RAFMALMRARE H A AR E R INE, RIS ENNERE ST

.
T BREAKATHSHBENESE
Table 7 Life table of leaf populations for Chinese pine
natural forests and plantations

ER AR x dy Ox o £33 ex

Origin Tree samples
0 1000 170 170 915 1896 1. 90
KR 3 1 830 276 332 692 981 1.18
Natural 2 554 542 978 283 289 0.52
3 12 12 1000 6 6 0.50
0 1000 281 281 860 1750 1. 75
AL o 1 719 213 296 612 890 1. 24
Man-made 2 506 481 950 266 278 0.55
3 25 25 1000 12 12 0.48

T x: iR

L x FREFFHMNMFRER GNATHELRS 1000 4

da: x SERHARMIETBE, di=li—lo

O B ERERIMFETE, 9:=1000d,/1,

Le: x fl (x+1) ERARATHEFREE, Li=1/2 U+l

Te: x FHEE x FRIOBI KR, To=Lot+lt

ex: FHFR, ex=T./«

Note x: Leaf age (yr)
lc: Number of leaves surviving to the start of next life stage (numbers are generalized to an initial cohort of
1000 leaves)

dx: Number of leaves dying during the life cycle stage, dxy=l,—l;4,
9x: Proportion of leaves entering the age category that do not survive, qx=1000d,/1x
Lx: Average years lived between x and (x+1) age class, L,=1/2 U +1es1)
Tx: Total lifetime remaining for all individuals attaining the age x, Tx=L;+L, 4+

ex: Life expectancy of an individual aged x, ex=T,./l,
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[ Jb

IR A B ST

RREmFRT % (Namboodiri %, 1987), RAIHMFT 11 K RMAAATHEAF 31
PRA TR AR £ E 8RR, B3 T EMNRSEERTFEER. RERERTNEGS
B R . KA TFHHFMH 1. 90 5, ATHEHTHEHGH 1754, ERR
BB CFEFMIUEEL 50 X . 24 33HE B4R (Cohort, B FIH H 4 #4) 95%
BT AL R TSR TR IE), SEREBHRAMAN 2. 46 45, ATHRLAN 2. 72 48, hpk
KRBT % B & 4T RAMA TR 8 F 4 AR

KA L IAAMRE S - EFF B R B
& EEEFEHEL EREER (2. XK 1000
e S5 ATHAEL, ERREENEREH
FER, [HREEFET- RSN, it A TAHRE 4
M. NEFMHAFHEXMERERE, HRE
Deevey 1 ZIA 7 LR B BAFAE, X—FER
HEHEHAY, EUJJT'?}(Pz'nuS henryi) (& Hi,.
1994), B (Abies veitchii) (Kimura 2§,
1968), Wk (Linum usitatissimum) (Bazzaz
&, 1977 ), # HW % ( Actinodaphne
longifolia) (Yukawa £, 1977) ZEpymH:HH
WA &I . White (1979) EH G HE Y
R3] BAFHMKFERE M b ELERHE
EMHERYRBTAANERFZFX—R

—
(=]
=

A1 B /1000 A
survivals /1000 individuals
=
[

BRHRE, CREEH, BNHTER s i : 3
WE. o TR G A X R s e 8
(Chabot ££,1982; Humphries 28, 1963; Kin-

erson %, 1974) , A 77R} A4 £ 7 (Sydes, H2 e irig

180), EE Y EELRBE LM (4K, Fig. 2 Survivorship curves of Chinese pine needles
1994; Bazely £, 1989; Kikuzawa, 1984;

Rogers %, 1986), FrPA Williams % (1989) NEHBMH A BENESHEMZ A XA
FESR/ IR LR L. Kikuzawa (1984, 1986) ik, W& g H MZER M
HEESH AR S S H &AW RN S Z B A P ET R E, REDYIREREN—F

- ERLREE, EXEMENFERTENMGR. U EERREREXRMATMARE

MM EERREA HREARARRARANE T FaER, WARATERADSR.
7- REKEREK

RESH EREESREMAR, ERSECHTERLEERRNZANRAL —E
MR, EXMRR-RTFEEES FHORMAMLEAMENEFE (A, 1985,
FrRAAAACE BT Pl A E R PR R B REREMT, ALFATRETHRIXATA
TR FEIRRERKE.

FARMAIHAEHRABRZRLKE L) AWREER D 2FEWTXRE:
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F R L =53. 949585 %" b (8)
P =L i o1l n = 10, P <te: 001
KT L=1.56152D" 14 ©)
r=0.908, n=20, P<0.001
FEALRFTBSIHE T SRERNBERRKE (8. — Bkl ERE<O. Sem §
REKEFR SRS, BET50%. BREEAKR, KERASD. ER, FREH
MRS EIBE LR, BEENEHMNEABE. MBERERKENETHERRE. BT
BIATHEERS EINELEKBEHEETRANK. BRRAKE SHIHFERTRES
B (NPP) EBEMIEMRRRE, HEXREAWT:
NPP = 0. 96009 + 0. 09757L (10)
r—0.883, n=—g 1 P<bo1
AMHERETEREE BV) SHBEKENXRZENEE:
BV = 0. 26241 + 0. 06595L an
r=0.950, n=28, P<0.001
PLERRER, SAFREAKERSN 1 AER, HEMTYRAMBRFEREDT T
#43% 0.1t/ (ha « yr) 1 0. 07m?*/(ha + yr), KB ATFHBRARKEYRETTHNE
&
B8 FATATHEHORRLE

Table 8 Length of root systems for Chinese pine natural forests and plantations

=301 4R B 42 Lateral root diameter (cm) *i8 At EPHERKE
Yearly mean

Plot <0.5 0.6—2.0 2.1—4.0 >4.0 Taproot Total increment

N-1 24.8 15.0 5.2 2.6 1.3 48.9 1.6
(50.7) (30. 6) (10. 7 (5.4) (2-6)

N-2 30.1 5.2 3.5 2.5 1.3 42.6 1.3
(70.6) (12.3) (8.2) (5-9 (3.0

A-1 38. 4 12.3 5.3 3.9 3.0 66. 4 2.8
(57.8) (14.1) 7.9) (5.9) a.7m

A-2 22. 2 7.6 2-4 1.5 0.6 34.3 1.4
(64.7) (22.1) (7.0 (4.4) (1.8

A-F 48.0 21. 7 11.3 4.4 1.9 87.3 3.8
(55. 0) (24.9) (12.9) (5.0 (22

A-4 26.2 13.3 3.9 3.0 0.6 47-0 2.0
(55.7) (28.4) (8.2) (6.5) 1.2)

A-5 33. 3 15:1 7.0 3.6 2.0 61.0 2.9
(54.6) (24.8) (11. 4) (5.9) 33

A-6 41. 9 25.1 5.9 3.3 1.6 77.8 397
(53.9) (32.2) (7.6 4.2 @D

& FEEARMERES L O

Note: Values inside the parentheses are proportions (%) of the category
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.2 #

(1) RAMMAEFESHSATHRELENGE. EfZAMEYRTFHERE
FAK, BEANFIREDEAIA 2R RARIER LAY 207 85 BC 6] A TAHRZ
B 450, HEMREYR O EXATHRARK L. 5% . EESNHEFRFE, X
A — ﬁﬁ?kl%*$$$F§Eﬁﬁﬁﬁmﬁm_ﬁﬁﬂﬁﬁﬁﬁ,AI%&SML
BEME I FEHEEE YT, ATHREETRAMNK.

@) RAMATHAARNERSHEERIBYFS S WlIRWERKERX. KRS
ATHERKENERTABREEZR, WEFSSEMR, FESHERS BMKXNER
WE . RAMALHBARN ERERZBERE RN, ERFREE —ENE5, &
BARSBEZIINEHAHE. HRERTANERRIFSHBREX.

(3) RAMET B FI95amh 1. 90 £, ATHRR1.75 4, ZRAHE; XA
MEFHETHRAN 2.46 4£, ATHAN 2.72 F, HEHHHEFMRYAER
Deevey 1 ZUpy B BAFAE, HESFHFFEMLTR LBARF.

W ABEMERERRABRKEFNEXRE, BROZEAEE: NMBRRKENFEFY
ERKEE, AIHWFEARBHERTXANK. RRBKESFHWRESEMETE
FPHERBEZEAEFEIHRER. |

G) MR#HEH. BERER. HEMKHNARSE, FLENAGHALIHRRE
HEEE REREGE, DMEEREFAMREHRLER.

w)iﬁ%%i&ﬂﬁ&%#ﬁﬁiﬁ?%*%kI%%E&sﬁuEAI%%%
BREITEA UEARRSE.

g ®2 X W]
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COMPARISONS BETWEEN CHINESE PINE NATURAL

FORESTS AND PLANTATIONS (PINUS TABULAEFORMIS CARR.)
IN GROWTH PROCESS

Xiao Yu and Zhou Li

(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences, Xining, 810001)

The population structure ,biomass ,net primary production,and the others of natural
forests and plantations of Chinese pine were investigated and analyzed in Huanglong
Mountains, Shaanxi province. The results showed that, population structure of natural
forests is more regular than that of plantations; origin difference did not affect the
biomass greatly, the net primary production of natural forests is usually lower than that
of plantations. The growth processes of diameter at breast height and total tree height
were well in accordance with the pattern of sigmoid curve, but there was divergence in
branch length elongation mode between the natural forests and plantations; those con-
formed to the sigmoidal pattern, and these exponential sigmoidal pattern. The life ex-
pectancy of needles in natural forests was about 1. 90 years, and that was 1. 75 years in
plantations, but mean .lifespan of the latter was longer than that of the former; the sur-
vivorship curve of needles in both natural forests and plantations maintained the signifi-
cant features of Deevey I type. The yearly mean increments of root length in plantations
were considerably higher than those in natural forests; the total root length was closely
correlated to the net primary production and yearly mean volume increment. From -the
viewpoints of populaton structure ,diameter growth and branch elongation requirements,
the Chinese pine plantations should be regulated and thinned to the necessary densities,
the growth processes of trees in natural forests could be referenced in designing manage-

ment decisions for plantations.

Key words : Chinese Pine; Natural Forest; Plantations; Growth; Huanglong Mountains
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