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Fruiting Characteristics of Abies georgei var. smithii Forest on
the Eastern Slope of the Sejila Mountain in Tibet

Luo Daging' Wang Junhui’ Ren Yihua' Zhu Dengqiang’
(1. Research Institute of Tibet Plateau Ecology, Tibet Agricultural and Animal Husbandry College Nyingchi 860000 ;
2. Research Institute of Forestry, Chinese Academy of Forestry Beijing 100091 )

Abstract: On the basis of field observation and sample plot survey, the fruiting status and basic properties of cones and
seeds at different elevations of the Abies georgei var. smithii forest on the eastern slope of Sejila Mountain in Tibet were
described, and the differences were compared with other species of Abies. The results indicated that the fruiting of Abies
georgei var. smithii had a obvious interval period, and recurrent period of an abundant year in the natural forest was
usually three years. Among different elevations, the proportions and numbers of the fruiting seed trees had big variation.
The proportion of the fruiting seed trees was between 25% —80% and its average was 45% . The number of the fruiting
seed trees was between 128 —483 tree*hm ~* and the average was 230 tree=hm ~*>. The number of individual fruiting cones
was between 24 — 366 and its average was 157. The fruiting characteristics of Abies georgei var. smithii stand and the
canopy were as follows: Trees in canopy layer and upper canopy fruited; the south side of canopy layer set relatively more
fruits. By the comparison with other species of Abies, the cone length of Abies georgei var. smithii was shorter and its width
was in the medium. The seed length, width and thickness of Abies georgei var. smithii were smaller and seed number of
individual fruit was higher. The result of multiple comparisons at different elevations showed that the development degree
of cones and seeds was relatively higher at middle and low elevations, and the cones and seeds were bigger and the 1 000-
grain weight, seed output and seed plumpness were better than that of higher elevation.
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Tt 5 By B A P A AR R —2E e — A #4 3)
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Tab. 1 Stand characteristics of A. georgei var. smithii forest

- SRR OPHIR CPHRE mE AR AR kG
ik o Wﬁﬂﬁi t\i’JH’MT IR ‘Ed B (%ZVF ﬁ;ﬁf ﬁﬁ{ui
Elevation/ Forest Tree verage Average Stan Canopy o o Moss
species DBH/ height/ density/ .7 Shrub layer Herb layer layer
m type .. _, , density/%
composition cm m (reeshm =% ) coverage coverage  coverage
. I’ +1 mk2
_Bk
3 600 =t (4? Ak Nine fir + 11.4 9.7 1222 40 0.5 0.4 0.8
Spruce-fir forest
one spruce
B — FLHY - R AR 10 %12
3 700 41.7 22.3 383 70 0.2 0.1 1.0
Moss-rhododendron-fir forest Ten fir
B - LAY - R AZAR 10 ¥ 4%
3 800 28.8 17.0 687 70 0.3 0.1 1.0
Moss-rhododendron-fir forest Ten fir
wER - 10
3 900 BEX . (?1:2% 0 /%*2 16. 4 11.4 1272 60 0.4 0.1 1.0
Moss-fir forest Ten fir
Wk - % 10
4 000 B . R /%)FZ 32.1 17.3 272 60 0.6 0.3 1.0
Moss-fir forest Ten fir
i Ay 10 A
4100 BEX . R /%*2 27.0 14.9 345 60 0.5 0.1 0.7
Moss-fir forest Ten fir
RS - R AR 10 & 12
42 15. .4 4 .3 .
00 Rhododendron-fir forest Ten fir 5-9 7 05 70 0 0 0.8
By A ks 10 B4
4300 TLE - w 27.1 7.4 189 20 0.9 0 0.4

Rhododendron-fir forest Ten fir

@ *#E >1.5m , F[E]. Tree height >1.5 m, the same below.

SRR AT KRR 8 Z R0 1L AR 3 o0 A 1) FE I 3K
REHE 3 550 m 2247, B i EARER 4 300 m (B K £k
4350 m), J& PR A7 58 8 1Y B hh AR, o 4R 3 600 ~
4 000 m Ay IR 43 A Hy L H AR SR g, AR YR A 11

Mo FEAFAE W 1 FR - YRR K 278 200 4F 742
A B RS B AR A% 118, 0 em , B 15 AT 3k 50. 7
m; TR A JZ LA T B — MR B SR A L ST
0.4 ~ 1.0 Z [A]. H A % Fh A5 4k 2 = #2 (Picea
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likiangensis var. linzhiensis ). Vi B§ A6 #Wk  (Sorbus
rehderiana ). 75 £ #1 (Sabina saltuaria ). 75 11 ¥
Sabina squamata ); B 75 #E K 2 Y b 2 F AL HS
(Rhododendron spp. ). WK WE 3 1% (Rosa omeiensis ). [
9 Z % (Lonicera tangutica ). 7 Jik & M (Salix
lindleyana ) . J| 2% #E 7 (Ribes alpestre ). VK J1| 45 FE 1
(Ribes glaciale ) 41 F; H A 2 3 2 LI WY B & 45
o & 8 F (Rubus
fockeanus ) FEEFE 3 Deyeuxia scabrescens ) L5 B
(Carex souliei ). 2% (Polygonu spp. ). 1L 24 & B &
(Cacalia pentaloba ). % 4 M) nf 3%
sikkimense ) \ALEBEIR B Oxalia acetosella ) . 1K
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fragicolor )\ . ZE U JI| # 3% (Viola szetchwanensis var.
nudicaulis ) . /N F £ %55 (Aster albescens ). ¥ 3T 4% £k
heterophyllum ). *# f£ F& iy ¥
(Thalictrum diffusiflorum YSEAGY) R 5 FEAKL WA B
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1/1 000 Hy, - K -k HOUST 2t JF 4 33 kL o 4, 3 5 i
FIRR T N H A0S I VR 1) 5 4 AR B2 43 ol T e

(Fragaria moupinensis ).
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P R B, H ) AR S X 45 S AR S TR 20 SR AR A
AR PR 9.8 m AT M fE 20,5 em 2 A
HEA G S B e R B R S W B B 24 BB 8 i 2k 4
S (HAN TR AR I B A BT 22 53, — M 4l i 22 vh il I B
FR 235 S BE T B0

R 3% 22 WL AT 0y B AR 0 &5 S D0 T A 45 2R K
W, 2 RRKAERIZ RIAMI R 2 ~3 455 1 K. i
WLEE A4 Hr 2003 4F- 1 2006 4F A Ff 7 AT MK
el 25592, HEF SR R, M B gy 2 4R, 58 1 AR A
SESLLHE 2 AR bR D i 45 0 (B 25 SR BN AR
TRAEZJGHSG 2 G, B S B 1 4S5 52/0
AT —DENE AR X—HRUY, aRK
RV FZ I 45 5 BT — E MLARE, R T A B I 1) ol ) 2
A% R 28 Y
2.2 ZRKHEA MG RN

FRARTEVR T, B B AR 1) 205 S92 LG A51) 180 3l o 1R
ARG BRI EEARUE . TN A RS
JE ARG B 2H B E AR ROIR B I A 25 S, A 2
XFARIFEE T . R 2 MBS R R, 2R K
RV AL RN 25 L B LB 7E25% ~80% Z (8], ~F- 15y
45% , 5% K2 Abies chensiensis )FK 55% 11 45 52 |
BIAH L GhFF 45,2005 ), 24 K A8 A2 bRgh 52 BE A
BB G 5 25 S RER B0 AR 131 ~ 483 fkohm > 2Z ],
S35 230 Ak ehm 775 ¢ B EUEWT, 7E 0.05 {5 K
e AN R V1) 45 S5 BEAY LG ) Sig. =0..000 ) F £ 5
BERP g Sig. =0.001 ) ¥FH B3 22 5, B WA R
W DR AL P B N AF e 22 575 NS SEBERY
B A HE AR ZE R .3 900 m DL 4% 9 4 19 45 52k
B BART 4 000 m LI b HAG 4K -

HE— 2 53 B 48 SRR B R AR A5 PR 2 B Ry
EARL A G 28, 4 2R 7, 2% TR IR A0 405 S B AR B it 55 Ak
535 i LA KO 2 R B i R R R B A B AR
KM R 5 R 0.91,0.99,0. 845 4552 BEH L
151 55 bR 535 BE AR 2K LE ] 5 3 AR O, 5o 2
AL 52 B 3 IR AR O, A OC R B B - 0,64,
=0.99,0.99. X4 R T, BRKAERIZHK
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R2 ARSI o3 25 25 45 52 R SRR AR
Tab. 2 Quantitative characteristics of seed tree
between multi-density and seed setting

in different elevation forest types

Moy

-~ Density/ (treehm ~* ) 1 H o
Elevation/m Mz MR TR Percent Number of
Canopy Lower of seed seed tree/
layer layer tree/ % (tree*hm "% )
3 600 324 898 25 306
3700 175 208 45 172
3 800 309 378 43 295
3900 504 768 38 483
4 000 138 134 48 131
4 100 135 210 37 128
4 200 174 231 42 170
4 300 160 29 30 151
S Average 240 357 45 230

JE b BbR T 8 B A AR S A B e rp R R R T
B AR DS T 45 SRR I L9 AR 5 BRI IK
T AR W B, bR 23 R T e, 4 SRR AR A
g3 DA, T 45 SRR L 5 W00 A i
2.3 HRRGESE R AR R] o) A R AR

IR AT R AR 2 A KBV AZ PRI Bk 495 S 1 L

R MG A KRB O FR WA W AR 45 SRR 1) °F- 1
A A TEE LA R 3R 2R A ) 43 A B e 4 R
RKIPH. 2R AR AR BRI E R 24 ~ 366
AP 15T A SRR A LA KA [R] 18 4 18] 1) 45 52
SRR H #E44 000 ~4 100 m {72 Hipk
S5 S L 34 295 ~ 366 5 2R R IEEIR
4300 m By PR S, SR AR AR, P 2 HRR A5 54 24 A
FOR A R I PR SS S B AE 60 ~202 S22 [0 5 ¢ Ky 5
HERH 7 0. 05 7KF- b, AN [6) HE 44 ) 1) B AR 45 5 1 22 5
3% Sig. =0.008 ). % A TH &, 45 52 BERS Y
-8 e A RV e S 22 D ) A A T P B4 PR 45 S8 Y
AT B A DG T 4 R R, AR KR 12
B B 5 S 5 M A FTAR 1 TG 2 AR OG

BRI AL A2 4 S 1Y &5 B) o3 A KR R R A
] | ,98% Wy BRRAE b0 A TROE B2 HAR 2% 7
A Tz N2 TCECR A s BROR B ZKF 20 A AE A
() A% 56 7 b DL 1] 20 A1 s 22, V5 ) IR 2, R ) AL
] AH X BB AR 22 A8 K o SR ALV 12 I 3R 2R 25 1)
AT R AE 5 Z e B A2 R ot E IL W% A2 (Abies
yuanbaoshanensis )¢ 24~ — 3 (B 1E 32 45,2001 ; b
EFE,2005 ),

A3 N [R) AR SR T 3 4 SR ) A B

Tab. 3 The number and spatial distribution of the average seed setting of seed trees at different elevations

o AR R

i opswe opses IR N
Elevation/ DBH/ Height/ Crown p - i m W= e B pen

m cm m N N = = =

(EW x NS) East West South North Upper  Middle  Lower Total
3 600 55.6£5.6 25.1£2.3 7.7mx7.3 m 56 59 55 32 202 0 0 202
3 700 60.9 +6. 1 24.8 +2.3 6.8 mx7.2m 24 25 32 21 97 5 0 102
3 800 28.8+3.0 17.0£1.6 4.2mx4.1m 29 22 40 22 101 12 0 113
3 900 16.4 £1.6 11.4£1.0 4.5mx4.5m 15 26 18 33 85 7 0 92
4 000 35.3+3.5 14.0+1.3 3.5mx3.5m 79 165 62 60 366 0 0 366
4 100 27.6 £2.8 13.7+1.3 3.5mx3.5m 15 39 177 64 295 0 0 295
4 200 18.8 +2.0 10.5+1.0 3.1mx3.5m 21 4 34 1 60 0 0 60
4300 15.4 1.5 7.3+0.7 3.2mx3.6m 3 7 12 2 24 0 0 24
-3 Average 30 43 54 29 154 3 0 157

2.4 BRAVFFIE

MR 4 AT LA, AR ) 2R K AR 25k
R TURIEE AR 2SS AR KELEERERN K
FEAE2.22 ~9.82 em Z 6], 3 6.39 cm £0.2 cm;
BREEGEEAE 2.35 ~5.42 cm 28], F1y 3.45 cm =
0.1 cm; W3, L4 3 800 m F13 900 m (5K 5 5
7,4 000,4 200 F1 4 300 m [YERGLHE /N B BRIE
AL B Bl B 25 RO L A 85 ~ 720 iz ], O
Y1441 4 £20 #r, Ho B4 & A BRI E 10T
P42 3 600 m 13 800 m, -85t 500 4i; 4 100 m
DL b £5 3R 0 SR R B i b, 24000 T 400 K

BUFHR T B B Fh IR R AE16% ~T4% Z 1A],
ZEFER, B R49.62% +5.5% 5 Horp IR 2T
PRI 3 600 m Y Ff 16 i % e =5 , 1 #4200 m ()
(RO S o A

FLEEAS TR M 3R BR SR L 25, I 22 40 i R W 7
0. 05 EAF/KF b, BRI A B B 5L b B30 AR
RITVEIRZEFWBE P<0.01), BRETEEE R
AN E P >0.05). R HR T, BRA 0 45 00 4E
TEE R AR ALK, Bk TR 3, R AR K
V8 2 R 3 A5 ANV A DX 1 A A R 0 ZE AR
Mgk . 528 HABR B AH 3 (P F 32 55,2005 ;
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Tab. 4 The cone characteristics of A. georgei var. smithii at different elevations

B T R (IRTES

ik Coffn[:ll’lg/cm Conﬁlfrif‘/cm Number of seeds Percentage of full-developed
Elevation/ per cone seeds per cone/%
m L4 F WA 1y WAt 3y e fl F
Extremum Average Extremum Average Extremum Average Extremum Average
3 600 4.04 ~9.42 6.72 £0.2 2.51~4.22 3.48 +0. 1 175 ~720 507 £20 68 ~74 70.67 =1.8
3700 5.02 ~9.03 6.63 0.2 2.99 ~3.84 3.40 0.0 257 ~714 475 £ 19 38 ~48 43.00 £5.0
3 800 5.71 ~8.95 7.28 0.2 3.00 ~4.03 3.60 0. 1 376 ~ 682 502 £16 33 ~67 50.67 £9.8
3 900 5.05~9.82 7.46 £0.4 3.22 ~4.06 3.61 0.1 289 ~ 686 477 £22 52 ~63 58.00 £3.2
4 000 4.25~17.50 5.81+0.2 2.80 ~4.00 3.35+0. 1 148 ~591 402 £21 30 ~46 39.67 4.9
4 100 3.90 ~9.28 6.07 £0.3 2.87 ~4.40 3.50 0.1 211 ~708 398 +22 54 ~59 57.00 £1.5
4 200 3.94 ~7.24 5.93+0.2 2.56 ~5.42 3.30 0.1 217 ~580 381 22 16 ~34 26.00 £5.3
4 300 2.22~7.40 5.24 0.2 2.35~5.14 3.39+0.1 85 ~558 353 =17 30 ~72 52.00 £12.2
F-#4 Average 6.39 0.2 3.45+0.1 441 20 49.62 £5.5

2.5 P yHRAE

TERE W) i Z2 PR o 7 ORIV T e A
AW A NG o B A% O 4R E (Fenner et al., 2005 ;
X AR K AR AZ T T KNI

Westoby et al.,1992 ),

RN GhE B ,2005;

Jt A KBS T B PR AR AR A

D) AR R AR

AR 2001 ). FH7AE
FHOBR
PRREE R R & IR Fh 7 K
JEAE 5 R BN 5. 13% , S L AR 5 R KN 5. 68% , )&

=)
y/E#

TRLBTHE 4 MR A E 455 G 5 )R W] ARk
BB R 7K N 0.46 ~ 0.86 cm, - 0.67
cm; T E A 0.13 ~0.32 em, F340.24 cm; JEEFE N
0.09 ~0.19 cm, 3 0. 15 em; TR iR 2. 72 ~
17.04 g,~F1 8. 14 g. 7ERAZ B A, 20K AR

JEAS S R BN 5. 19% 1 TRL U 1978 S R BN
22.84% 5 Hoh KLU A9 AR S B R, BT ORIV
A BN R B R KR AZ B T RN R A AR
E PR T Al o e U AR A 5K

®5 ARFERBRKEAEZM PRI
Tab. 5 Seed characteristics of A. georgei var. smithii at different elevations
o 7 K 5 98 7 R AR
R Seed length/cm Seed width/cm Seed thick ness/cm 1 000-seed mass/g
=l =]
Elevation/ — — — —
. i H I ¥ i ¥y I a
Range Average Range Average Range Average Range Average
3 600 0.53 ~0.86 0.70 £0.01 0.21 ~0.32 0.25 +0.00 0.12~0.18 0.15 +0.00 3.65~12.14  9.11 £0.25
3 700 0.46 ~0.79 0.67 +0. 00 0.20 ~0.28 0.23 +0.00 0.12 ~0.16 0. 14 +0.00 4.90 ~9.68 7.32+0.19
3 800 0.62 ~0.82 0.72 +0. 00 0.22 ~0.28 0.25 +0.00 0.12~0.17 0.15 +0.00 6.80~17.04 11.57 £0.50
3900 0.60 ~0. 81 0.70 +0. 00 0.23 ~0.30 0.26 +0.00 0.12 ~0.16 0.14 +0.00 7.04 ~12.97 9.90 +0. 32
4 000 0.56 ~0.77 0.67 £0.01 0.17 ~0.27 0.24 £0.01 0.09 ~0.19 0.15 +0.00 4.11 ~11.92  7.33 +0.46
4100 0.51 ~0.82 0.66 £0.01 0.20 ~0.26 0.23 +0.00 0.13 ~0.17 0.15 +£0.00 4.74 ~9.23 7.12 £0.25
4 200 0.46 ~0.70 0.61 £0.01 0.18 ~0.27 0.23 +0.00 0.11 ~0.16 0.13 +0.00 3.19~9.20 6.40 0. 44
4300 0.53 ~0.77 0.65 +0.00 0.13 ~0.28 0.22 +0.00 0.11 ~0.18 0. 14 £0.00 2.72 ~9.88 6.40 0. 26
SF-#4 Average 0.67 +0. 00 0.24 +0.00 0.15 +0.00 8.14 +0.33
A SR B 7 PR R A DR E L 1 B,
3 4 Srhie

T B B 58 8 VR DA R TR i 4 JL4 b B
W PR T e 34 2 3 DA ) B, P Mg 4R 3 800 m Al
3 900 m Y Fh L5 G PERAE & IR h B L BR |
LRK AL AL RS AT B A 3R X - Mtk B AR
TR, X 5 AT BRI AR A 458 R — B .

AR KAV AZ I T AR w0 = L g A AR B
R P 2 —, 7E B 5 ROHE LK AR B b 3 3R
Mm~uwmmﬂ*$ﬁﬁm%mﬁﬁﬂ%ﬁ
SAE B RN TV ¥ o AR S o HC Y 23 A7 IX 8 2R r
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Fig.1 Comparison of the seed morphological characteritsics of A. georgei var. smithii at different elevations

AR K AR AR B 45 52 A 54007, 5 3R, 2
IR K2 MR 45 52 T8 T A I I 1 B DY 0 A R 28
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