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Abstract: To investigate the effects of slope orientation and altitude on the growth of Abies
georgei var. smithii in the southeast of Xizang, fixed monitoring sites were set up at intervals of
100 meters above sea level on the shady and sunny slopes of Sejila Mount, ranging from 3700
to 4300 meters above sea level. The research results indicate that in the population density of
Abies georgei var. smithii, the density on shaded slopes is higher than that on sunny slopes, and
it shows a trend of first decreasing, then increasing, and then decreasing with increasing
altitude; The age structure of the Abies georgei var. smithii population in Sejila Mount is a stable
population; The height and crown width of Abies georgei var. smithii in different slope
directions show a decreasing trend with increasing altitude, while the average breast height
diameter shows an increasing and then decreasing trend on sunny slopes, and a continuous
decreasing trend on shady slopes; The radial growth rate of Abies georgei var. smithii on sunny

slopes is significantly higher than that on shady slopes, with the growth rate on sunny slopes
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being 2.71 times that on shady slopes; During the growth process of Abies georgei var. smithii in
Sejila Mount, the population density on the sunny slope is higher than that on the shady slope.
Compared with the shady slope, the growth rate of Abies georgei var. smithii on the sunny slope
is faster, the proportion of small trees is higher, and the trend of increasing population density on
the sunny slope is more obvious.
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1.1 MREER

IR AR P AR BE P L B A R R Rl Bk, L BROREGE A B PR AL R AR B R, IR 3 000 m
PAE, SR 0 i L FE IR R % . RN R BRI o A A s R e TR TR
o LU SR S BT AR RARK L V& I A BRI L IR R B R VR AS AR . BT X N R RRKE A, Sl
¥ (Pinus densata) =520 R IIREIRPEE AR . B ZE 1L R 2 ENFE V2 XA, 4 F 35S N-0.73 °C,
AP iR HIAERS 1 A, R-13.80°C, A P#Hmm B IERGTTH, H9.80°C, FHEKEN
1134 mm, PE/KEFELPLES -9 AP,

AL EFER LR A 2R KEAZ AN G 2REEAEERFRAEZEEY, ST HE
ZEEVEACES S DU VG A VUSRI XA AR KA S A A R L 3 000 ~ 4 350 m.
1.2 MRFGE
1.2.1 FEMiE

ARSCRFE RUL T =R L RIS 0 A0 X B3 R BH S, R A3 7] BERR 4K 100 m 15 B — M1
BEIREREHL, RAFE R REIFCRA T ABRKEALNEE. S, WE. SE%EEE. AR
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Tab.l Summary of sampling points at different altitude gradients on various slopes of Sejila Mountain

Q! H#EHR/m E234 23 FER AL TR
3707 94.7 159 29.6 422 80 160
3812 94.7 128 29.6 415 62 124
3924 94.7 103 29.6 399 100 195

9335 4014 94.7 091 29.6 380 62 123
4110 94.7 084 29.6 360 69 135
4205 94.7 062 29.6 340 135 207
4311 94.7 057 29.6 323 48 91
3725 94.7 190 29.6 447 116 221
3812 94.7 154 29.6 457 43 82
3908 94.7 136 29.6 472 107 205

PH 3 4010 94.7 124 29.6 482 48 95
4106 94.7112 29.6 490 65 128
4203 94.7 095 29.6 496 56 111
4308 94.7 086 29.6 504 73 145

1.2.2 WEH AL

(1) RFf

AT TR RRE TAE T 2023 4E 8 - 12 A B IRTITRE, 2024 4E9 - 12 I AM T RAEBEE . SRERTAS, 1R IE [ B
FERHIRE  (International Tree-Ring Data Bank, ITRDB)  [{SRFEFRAESEAT KAEE, XFTHFFIX AR H . AS[H
MR S ARK AR A2 1.3 m S A PAT T 55 @ 407 MR TP EEA T RE SR, A KHER S, Jbm gt
H73E 500 mm/5.15 mm, SRFER A KRN TT ) — € ST HEGE B BT RO/ 51O R, B
53N, BURER I B Ab . BURE S TN PVC I B8 R e ik, By [l SE e = AT = A
B TFAb 2.

2) B+

FAR AR R AE AL R AR AT AL B, SE R S5 TBOAE T 45 B O B0 X e Ak 1 SR B, NS48 R R G L 4t
FE TR N IR TR, B TR R SRR i W RN g B T RHR AR T, AR R
BT, 04 W] eS80 SR 5 .

(3) Khigh

WARIRIB S FALE B ARRE B, F RS, BSR4 5 S SR I &R AN 2 o st 5 R RS
AT AR ARE B, X T Wi L AR B4z A e B2 AT BBz, PRt — 2 RS2, AREHHEEI WS
BRI

(4) ITpE

AR e T a8 PRI R 3L (AUWIN MM491GL) RbHiFLRE Bt /N Ik (400 H ~
600 H ~800 H ~ 1000 H)> JFZEHATE, HIGEEIHFRLA NI,

(5) 4
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ST GBI 1 BB WU KA. TRB . 200 0 JE AR S HOS AR AT IR AN SRR 08 R
AP EE, WEKE AT 0.0 001 mmo
1.2.3 Stk

ARAE I 1K/} 2 Ll AR KA A A2 3 4254

I B94E <20 ems B 20 om < BAE <40 em; KB 40 < 4% <60 cm; B HIfE > 60 cm.

B£T2023 - 2024 FFEMOH AR, AFEE A AEMER IR > S em MRARKE A MR LK
Fra IES AT, MRt Ik T AR . NRER SR KERZNEESRHE (lE) =
So NTAMBRKEAEMBES N RREANFL R SRR B 2R, Sir & . SR
FRRMECE, HoRgit & RIES/ MR S, AR S HBX 2 5 L e 3 ) b 22
5o f# F Microsoft office Excel 2016 34 Ab ¥ £ H1E K
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DX I R BOR (= hr L B AR ZR I L B . A 0 B (8 ZR L PR R AL RS 6 JB HE A K L 76 JE v 2 BR A
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Fig.1 Variation of Abies georgei var. smithii population density with altitude on different slopes
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Fig.2 Diameter class structure of Abies georgei var. smithii on different slopes
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Fig.3 Quantitative characteristics of diameter classes for Abies georgei var. smithii on different slopes

BRI /N RS LR KT I3 (p<0.05), TR R KR SR ZE R TR <
0.01), FHIBARRX F BAS R B IERAREESE A, BSOS T B 2 B T IR R AR 45 44
2.2.2 ANFAIAS R SR KA AR I AR IE

HIEI4 T 0L, BRI SR K ERAS MR, BISRBEIER T &, SRR AR SR U I AN TR Ry
fib: B SR KRR BEE R IT R, A R L EEZRTE I, R R Rl A T e L I
B, IR 4 000 m R RSB K, KRR 4 200 m 57 k. PRI SR REA BB R T
s NS BERBUON e s N R SIS, S L ECNE LR 4 100 m,  FRR 5 LE R URIZ TR I
o KW LIRS AR BOR, IR KR N R Esl, A2 BEE R, EifEk4 000 m
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Fig.4 Size class composition of Abies georgei var. smithii across altitudes on different slopes
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HIEI S AT, Rl B B R KA AL A B T = DU A R AR A B i
BT, BIBCER KA AT 2 AR SRR B B W N & 5y, (R4 000 m 2 3eah BT, Sk
4300 mALFERF/ME, 92038 ecm; BURKAEAAZ T IR BEE R THR TN, A4k 4 000 m Abik
B KAE, 936.86 cm, {3444 000 ~4 100 m AV GUE(E, ~TEIffR4ERA(E36.90 cm ity ZJEBEE K
T I BEAIG, A2 4K 4 300 m AL P 5 24.48 cm.
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Fig. 5 Variation of mean DBH of Abies georgei var. smithii with altitude on different slopes
IR 2T M, fEHER 3 700 ~3 900 m N, B ERKEAIZHIF B it KT B3, HAE#EKR 3 900 ~
4300 myuE A, FRIBRKEARS T IIEBIEOC T B FSGEHETtE (76,71 £12.42) em
HRTHAS (6946 £1527) em  (p <0.05), BHBCRIBAE/ M IR 3508 (1133 £2.75) em. (12.26 £
2.84) cm, ZERAEE (p>0.05.
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Tab. 2 Growth characteristics of Abies georgei var. smithii on different slopes

AR L TARER PRI 135 P14
AR L% R L 45.85 4191 0.02
NI AE /% PUSEREA R 11.3342.75 12.26+2.84 0.11
HR A E% R 8.27 4.68 0.01
R AR/ % MSTREA t Ko 50 76.71+12.42 69.46+15.27 0.03

H: P<0.0SERBEZR, P<0.01 FnEEER.
2.4 REIEESAKEAFREE KERLLR
2.4.1 AR A ERKA A SR A K

HE 6 7T I, =kl BAd S P SR KR R AR A A Kl e 22 R UK, BRI SR KB A A2 1)
AKHE (2,57 £0.54) mm/a®E KT IHEAKER (0.95+£0.07) mm/a, ZF2E (p<0.0D, FHER
PRSP ) A s e [ 11 2.7 1 4%
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Fig. 6 Growth rate variation of Abies georgei var. smithii on different slopes
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Fig.7 Variation in growth rate of Abies georgei var. smithii with altitude

242 ARNEHRBREKEAR A KE

B 77T W, [FSERAKCFIEE N, P SR KA AR I A KRB R T . B SR KA
e A K R BT m B AR, B RKEENT (0.79+£0.07) ~ (1.14+0.05) mm/aZ [i];
PRI B KA A A2 A% 1) A Kl 2 B AR T iy SR 58 0 K NI s, H A R 4K 3 800 m 13 900 m
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WA KR IE B, 4T (3.45+1.000 ~ (3.48+0.89) mm/aZ[d], k3 900 m )5 AN, ZifF
R4 200 m b FEEfRMEDTY (116 £1.01) mm/a, ZJ5A/NMEEREZ) ETF. FHIBGER 3 800 ~ 3 900 m &b
RKAA AT ) AR AR A AE A DX A B, 10 B BHBGAE AR 3 800 ~ 3 900 m FI g2 SR KA A M2 3d B AE K 4
A X35
2.5 FEIERRIRKESHEKER

HI P 8 AT AL, [F) S A2 0 (1 AR KA AAZ T BRI (A2 1) AR TR 3 2 KT B . AN RIAR R AN 38 ) 2 1]
ARKHEFEEFHE (P<0.05. BHESRKEAZ ML KEEMERRYKZEHA, HRAEK
R, N (279+0.35) mm/a, FEERLMGEE R, ARKERZHIN, ik bW 25k 2
(1.50 +0.29) mm/a; I RIRKEA AT MK AR FEE R ISR, B AMIRIILR] R K
fH, A (1.15+0.08) mm/a, ZJGHEERRIIIGRMER TR, PIERRKERIERI/I . HRPTA
ERERKEREN, 58 (0.95+£0.08) mm/a. (0.86+0.12) mm/a. BHIERKE A SRR NE
K HTE PRI SRR b e/, ER T IS R A KR R RE, KA T, BHEEET R
REKAAR IR R AK,
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Fig.8 Growth rate of Abies georgei var. smithii across size classes
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Fig. 9 Variation of mean tree age of Abies georgei var. smithii with altitude on different slopes
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Fig.10 Regression analysis of DBH, tree height, crown width, and tree age of
Abies georgei var. smithii on different slopes
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WA 25 B3 SR KA AL PRI ARG BTG FE Y (3700 ~4 000 m) B 4R 103 ks FFaoe, 4k
FRPE (79.57 £8.01) ~ (82.14+£7.03) 4, ZJGZAGHIK, ZFK4 200 mik 25 K- HREE (10245 +
5.24) 4F, BJETFIE TR BRI SR A 2 5 3R T 350 0 B v T v Ak 2 L 2l 386 K J ks 1)
B, HATERER 3 900 m AL IR E A B, AN (166.16 = 11.14) 4, 4 300 m AL T HI0 8 5N
9 (105.00 £ 10.02 ) 4F. PHIE AR J ST MRS W8T I 3, 302 BT BRSO AR I 22 BT SR

X R R ] AR KA AR A . A R AR A RV A0 AT, A9 B SR KA S
OV IURE A4 8 55 56 B AE KRR LA 7 FE . 10 T LUE H, BRI s el mhis i &
23 A0 T BH3 2 b, 2R K SR ) B0 A5 BeF BT 48 e 55 BF [B) 2K T B4 (BRI AR B934 515>
PR3 2.4 384; Wil &R HI5.63 <Y 6.2 216, FIELLERIFR: 1.4 638 > FHH 0.4 662), 7R
AT DS AR DA AR KA [ £ B 18] BH 480 30 1) AR K AR bR 2 i TR, (R B 7 PRI SR KA 2 I A Ko
TR, X SRR L RAH— B

3 LEigMitie

3.1 &g

A TR R T OB L ) SRR B SR KA A M B A S AR KRR B R . R AR
WR: (D FRRER . 80P B B R = TR . TR ARBAE b, AN 1) 1 5 T 38 5 O e
JEHAR BN RIS AR R s (20 FhBFFR A 5N SR A B AR 2R E AL A,
Wn) (B AFAE R 22 5 BRI /N 5 oS R 50 R L il v T B 38,  1 BF 8 0 mpE S5 KB  BEEAR
T, B R G KR BHE R, AIMERAME CIREL TR Lz b A ZERRYE,
I LLGIBE R 2 V7 BRI E D, T A £ G A s L 051 1 2 B A 8 o s Uk /N 1 e
(3D TEASRHAERHEIR A N B rar 5 e I 1 P A 3 1) 359 B VA R T o T bl o P 5 R0 A5 e o o2 458 X0 BT 3 1)
5. FERHIL, ~PYf0fRRE ke 2N e o i s IR, RIS s a3
4 R AERER: BRI T ) AR KRR B 2.7 5. TERTA W HilR S84 b, BH4
ARG KT BEER TS, P00 AR K TH 2 5 e ks e e it 2, T B 3 P A KR
FAMNMAEZ, (5) EKXRME: ETHE. REMimogr:mqoms —SE&, EE—%E
JEARTRR T, PSSR KA A A K E R R G e T 3.
3.2 Wi

AT B AR KA IR HH (46.85%) EE K TR (41.91%)  (P<0.05), B
REARIZ A (191.91 8k « hm™) R T I (136.86 #k « hm™) o ZRALLHBAE U )1 P55 7. 5y 1L 3
X 3R PRI MBS A2 TR R R ZE LU A S 2, 35 4 0 AN ) 355 1) B P 5 Bl A W 78 e B, BRI
e EE AR EG T A, SEEHBMEEGE R 2 TS, ARErFid, BRI IR
B F T B3, /TS R AE KR L T T AR 2, IX AT RE R BH I SR KB A2/ 5 L B3 v
T OISR RR o AT B, BR3EF  FE  IREEA AT LI P IR S S S R TR L A AR KBRS
A RE S8R T b (A R A IR . R, IR BN o RV AR A AR K S M IR BR ) R A —
YN, AR50 AR B E T RE AR, (H 2 e BRI AR ) R 2 BRI 2 R e 1
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SEATF AT T ISR, Xt PRI SR KA AR AR A AR B —E AR AERT . [ N AMIE T4 2R
SRR, IR BB SN L B3 B 242 B P A 2 KT B, 3G X R BIOIR Y 3 2 SR 18] e ] 4 -
UKERRERE R m TR, TARERFEZMH T A2 A K", Lopez %A HIFE X K SCHENT &
(CRHM)D 7£ LU A= iy Ll AN [R5 [ AR =5 36 A AR R PRI WEL N, 45 SRR W BRI 3 e OB IR R T BA S, S B
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