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1.1 HREHR

ABIETEHAL T VU T AT SRR XA Z T BTN
ibfak = AT ok AT e sy e nA I o R p 3 CL R
Ak, HEFEARR 29°10~30°15'N, 93°12~95°35'E,

4k 2 200~5 400 m, IR LB . 0
T LR S, FEAFRLL, SRR . M
2 = #2 ( Picea linzhiensis (W. C. Cheng & L.K.
Fu) Rushforth) F1 JIl ¥ & W # ( Quercus
aquifolioides Rehd. et Wils. ) J& & E 7 AJZ 4 iR
Flr, JEAG R TE AN B AR AU A, B A
FRWE 1 PR,

F1 ARKELUFEHERER
Table 1 Basic information of Abies georgei var. smithii forest sample points
ZHE g . SH Ry = IR (R EmE (F SRC
#k/im  Latitude i% WEr  Hm/e A el ki figttiem ¥ /m b)) /m Annual T EK/mm
: Bt Slope Crown Tree Annual
AT g Soil type ey AapE positions  density  height/m DIz Cetrzpy Gy average precipitation
longitude (E-W) (S-N)  temperature

3500 94°4331"E; MMM
(3530) 29°41'53'N  f:h 22 25 T 0.90 21.3+16 374173 60+19 56%1.6 4.67 826.6

3900 94°36"2"E; FRYERE
(3870) 29°3534'N ke 27 155 0.85 27.8+1.3 46.0+155 57+1.9 58+20 3.61 867.1

4300 94°4142'E; RMERE
(4330) 29°36'52'N A 25 55 i 0.70 10.7+12 346+133 48+11 51+1.0 0.56 966.3

T AEER . EREACRRE B B TSR

Note: Annual average temperature and annual precipitation are the data of automatic weather stations in the sample area.

1.2 HRRESLHE

DL Zhr 1 A SR KA 2 Wi X 4
A AR PR T ] RS AR (3 500 m) . Hifgdk 4l
(3900 m) Fl gk MRS JEH (4 300 m)
Sy AR BCEAT BRI | M SR KA K,
BE—120m x 20 m (kLT , it 3AEETDT,
IS N A TR A B AR R v, AR SR T A
ShE R HERE 5 AR B R A B YRR MEARAE AR
F 20194 7 Aw) (4K ZF) M 2019 4F 11 AJE
(AR ) A ORIFERT T | &L T HRURYE N
FEAS, WA AP E NSC L 4y &5, [RIRH
FEHC. N, PHE, EKREMIEERFRERE
FESL 120 1y, SEITRES: 240 6, K2R ERESRE
FEWR

(1) B AREE . H R BB R BUGE 2 h AR
PaRE AT A, SR BUHTAS A 1~2 AR
ke, AR A A3 AR BRE

(2) WFRRE: HNE S5 mm A KHETER:
PREERS T Ao = (B 1.3 m) (B AR &
O RS EAE A T i

(3) FIARAYRAE . SRATIZ AT I SERER DY JE]
1E 5~30 cm IR 2B, i e 2E N
R (BELAE<2 mm) fEARHREE S

W SR B 1) B i e AT A Uk ) DR IR L AR
17, Kihz Pl scih s b, PRGBS IR (i fer
SLEFE S ) UM FEHLAR N 105 °C AT 15 min,
SRJ5 80 C ML T ZHIE &, Mffaadi, REnH
e, R TR A 1 AR
1.3 WRF*E

SR FH B HE 2 U390 2 2 R K AR A2t
K. THRARSESS B I SRR &, SR
It % 4> #r fX ( vario EL cube, Germany)
MEAEY) C. N &, RGBT IR k4
St X ( Thermo iCAP 6300, USA) il & fH 4

P #rhtl,

P H NSC #9453 # 90% LA b 2 Al s v b
FIGERY, I AATISE FH AT s M RIE b 1) B 2 22 F
KA FNSC &, AR ARKAER R B&K
NSC. MK X BRTE S NS E &
HZMAAARFHME . WA NSC “JR” 1248 5
A FACVE R & E—n, 0" E 2454k WAL 4
H—R . AR U E RN TAREGEZ
FREIE R . ARTF9E NSC M H A SR E
S FEEER, 1mgg=0.1%.

1.4 RS
K SPSS 24 #A4 Xh Bdiw #4740 B, SR
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Origin 2022 K fEE

R TSR AN R AR R A AR R B R X S A
AT, 20 WA fas B Mg |
YEFI X 2 R KB A2 NSC K Hod 43 & B 54
HRER Ty 250 N s vk (LSD) 4k
[ A 7 B NSC I 4l o & it i 22 5 & MK
S, BEKFEHR P =005, HITAH (RDA)
Iyt . MMERE . C. N, P& kit
b5 NSC ByAH &M,

2 EHRH5H

21 AREEKZTHBRFFET NSC BT

M2 2 A, FEARRIARKZETY, 4. R
J¥ K H A2 B AR g R i SR K e k2 (R
FR: WA PR NSC iy & & (P<0.05),
AR, FE . IR A BAE B R
IR T ek A, (R T A R 1 A
MR (P>0.05), M7EdEd K&, whHH
TEZPIANE . AR E AR R A HAE R B Y
Wi 5 BT TV AR R T 0 FE AR i 2%

2.2 A[EiE#k NSC RiE-CHETahs

% 3, KR NSC &gk i
H>milR . AR T AEERKFERE NSC &
AT S RIS, ik SR TR
E >, R F4E . EAEKER I NSC,
BLoLsEHRESTAERE, EEKRESERK.
TR AL R NSC & & hil 24 K 211 3.23,
2.89 f1 3.00 f%; W& EEKEMN 232, 2.26
F12.07 £ L& RENEAKZER 3.69, 3.12
3.52 %, AERKFVRIZTEMHEIR NSC I & ik,
L RRA%; gk NSC IR SRR, L8R
TR SEiEk; ARARKETRE NSC
BE S MERZ M ESARE . NEERKER
12 NSC J5 -1 be R — 3. ARk > T 4R > it
o ERBNEIR . SRR NSC FE-IC B %
ik, AR K RS Z 8] NSC - LT
ZRARE . ERKZFRH NSC FE-L B RT 1;
MEAEA K IR0 LR 22 S oA B35 I/ N T
1, HESFESIT SR RICEEER,

AR ZRE NSC. Al e fy i) 7 2 25 5

®2 AREKFENIRKEREZNSC RE. WRAMENENREREILEXMEFAEST
Table 2 Variance analysis of non-structural carbohydrate content, soluble sugar and starch content and ratio
of soluble sugar and starch in different growth seasons of Abies georgei var. smithii

BEIRES EEKE
PR A B AR Sk The growing season The non-growing season
Dependent variable Sources of variation B B
of F P df F P
A
Organ 3 118.98 0.000 3 204.666 0.000
AR %7
Soluble sugar Altitude 2 5.882 0.005 2 3.594 0.035
AE X IR
Organ  Altitude 6 6.023 0.000 6 3.775 0.004
W"E
Organ 3 236.366 0.000 3 113.284 0.000
VER R
Starch Altitude 2 3.547 0.037 2 3.097 0.054
E x WK
Organ  Altitude 6 3.011 0.014 6 4.013 0.002
A
Organ 3] 210.267 0.000 3] 86.804 0.000
R
NSC Altitude 2 4.851 0.012 2 4.359 0.018
AE X IR
Organ  Altitude 6 5.114 0.000 6 4.665 0.001
BE
Organ 3 1.657 0.189 3 72.161 0.000
AT R AN ) A R
Soluble sugar/ Starch Altitude 2 Ll 0.051 2 1.231 0.301
S 6 2.206 0.058 6 1.054 0.403

Organ x Altitude
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Table 3 Non-structural carbohydrates and source-sink content of Abies georgei var.
smithii at different altitudes
=T R /Im NSC & &/% NSCI5/% NSCiL/% VRN
Season Altitude NSC concentration NSC source NSC sink Source/Sink
3500 3.06 + 0.34® 4.42 +0.20% 2.61+0.07°® 1.69 +0.10%
EKF 3900 3.50 £ 043% 3.95+0.11% 3.35+0.17% 1.18 £ 0.07"
The growing season
4300 3.12 £0.37® 4.19 £ 0.08%® 2.76 £ 0.14® 1.52 £0.11%8
3500 9.17 £ 0.43" 9.13 £ 0.48™ 9.18 £ 0.31° 0.99 + 0.05™
- 2.
s ] 3900 10.08 £ 0.71% 8.95 + 0.36™ 10.46 + 0.30* 0.86 + 0.05**
The non-growing season
4300 10.07 + 0.64* 9.72+0.23* 10.18 £ 0.32*4 0.95 + 0.04*

W AN FERRAFAEBRZ AN ZREE (BUNEREEE (LSD), P<0.05), ARKEFERRREWEMNZERTE.
Note: Different lowercase letters indicate significant difference between different altitudes (LSD, P < 0.05), and different uppercase letters

indicate significant difference between seasons.

BE(F2), NEATTUEE, 21/
NSC & AFFEWESBIKMH TR EES; &
K REH (4.42% ) >k (4.19% ) >
] (3.95%); EAEKZE: SiFik (9.72%) >
IR (9.13% ) >k (8.95% ). KN
NSC % w784 K TR BN g3k B 3% 5 T i
P iR (3.28% ) >Rk (2.57% ) >mrifgik
(2.29% ); AEARKFELGIRAN NSC &2 57
AR, TRFEMEEGSERKREMR: &K
(10.43% ) >(XiHk (9.65% ) >HiHk (9.45% ).
BAZT I NSC & AR 21T fE 41K ) 25 0 B 3%
25, T 5B NSC & R 7EI R0 /Y 73 A1 AH
K. EiR (1.04%) >K#EHK (0.91%) >
ik (0.85% ); JEEKZ: HiEdk (6.95%) >
g4k (6.86% ) >fEifEik (6.37% )., RS
NSC & KFESIEERKFENRI N Pk
(5.92%, 14.98% ) >Fitik (4.93%, 13.75% ) >
K (4.36%, 11.05% ), K FHiEkSE
PR 22 55 B, AR Frh iR R E &
TARIEIR
2.3 AREEREMMAIAEENZSTEIE
231 TEEHESZEFYTHS MNRALATUE
L ARSI TS B R . SR
LW E>EIR . R, AEERETE
T R T RO, SR PR TAE R
E>igdR . NBIR T, EERERES . 1.
IV R0 T R E S R 0 R AE K ZE Y 3.85,
3.26 71 3.85 1%,

H I AT, AR M AT R A i S
#k (2.03% ) >fi%ifEE (1.97% ) >HifEE (1.78% ),

Ak Az K Z 0 1 T I BV AR T o T
(7.35%, 7.39%, 8.17% ), A[HZ=15 4k ]
SYIARRE . AR PRI AT S A PR
(1.46%) & & TR (1.13%) iR
(0.97% )5 B A=K Z 4k 1% AT 75 MR 7 i i Vg 3k
(6.09% ) 2w TR (5.12% ) FirbifEdk
(4.94% ), ERKFHEERKFETHRTHEHE S
HBTE IR % (0.37%, 1.61% ), EKF i
Wt m (0.46% ), 1m0 AE AR K AR KR S
(1.95% ), FHREZESARE, ARFBHEER
BB AL IEERE S E RN . PR (2.94%,
7.38% ) >E iR (2.36%, 6.24%) >k i ik
(1.74%, 5.70% ), 4K 440 A 25 8%,
JEA K2 ik 2 TR S =R
232 EhEEFYHA mER4H, AKFE
RAZTER B il . AR IR T4 B > IR
EER T AEAERFERIZIER & ik . =i
W R E> R . AR, FEKFRE
.o, RBHEMER S ESNEEAKRER
2.68. 2.55 fi12.36 %,

ME A FTLE H, HEh & EEdE K E IR
AR ER R TR T, AR SRR TE
B (245%) B/ FhmiBik (2.18%,
217%), AEAEKFELBIRMTER S E (1.78%,
1.56%, 1.54% ) ZI[HZERARE . BNER &
AR AR K B A R B TS > (4.52%,
451%, 4.34% ), KiFRKAEIZSFARE; EKE
HIRE R A I TE R & 1 0 = TR A SR .
M4k (1.82%) >k IR ( 1.43%) > 1 3K
(1.32% ). THIEM S EAEERKEMIEAERKZEM
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HFEARABERE ) RTEA—REARBEREREE ( P<0.05, Duncan SELLE )
Fig.1 The content of non-structural carbohydrates (the sum of soluble sugar and starch content) in various

organs of Abies georgei var. smithii at different altitudes. Different uppercase letters (indicating non-structural
carbohydrates) and lowercase letters (upper letter representing starch, lower letter representing soluble sugar)
indicate significant differences in the same tissue at different altitudes (P<0.05, Duncan test)

., K mifEk (0.58% ) >(IKEHK (0.52% ) >
itk (0.48%); ARAKZE: TRITER & & 4HE
HAERKFEMR, Pk (535%) >k
(4.84%) >mifFk iRk (4.46% ); 254k H] 2
TFEZER . WETER & B E RF S AR T

TEriE R, AR PR (2.98% ) >KiE
# (2.62%) >riEik (2.58%), FFAKZE. b
g4k (7.60%) >i iR (7.50%) > i 4K
(5.35% ); AR Zrifpak 35 i T ISR R
P, ARERFERIER . iR A TR
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Table 4 The content and ratio of soluble sugar and starch of Abies georgei var. smithii at different altitudes

Ea) 4kim A ERE Y% VER % ATV R R
Season Altitude Soluble sugar Starch Soluble sugar/Starch
3500 1.31£0.15% 1.76 + 0.20°® 0.76 + 0.03*®
K ) 3900 1.64 £ 0.22°8 1.86 £ 0.21°8 0.85 + 0.04%®
The growing season
4300 1.46 +0.19°%8 1.66 +0.19°® 0.85 + 0.03%®
3500 5.03 £ 0.48" 4.14 +0.35" 1.70 £ 0.35%
jkiﬁﬂ% abA aA aA
The non-growing season 3900 5.33 £ 0.56 4.75+0.52 1.84 £ 0.43
4300 5.61 % 0.54* 4.46 + 0.52°* 2.17 + 0.60**

E: AR/NSFRERRAREIRZ M ZEREE /hEFEEE (LSD, P<0.05), AFKEFRERRFENAMZE R E#EP<0.05).
Note: Different lowercase letters indicate significant difference between different altitudes (LSD, P < 0.05), and different uppercase letters

indicate significant difference between seasons (P < 0.05).

233 TEEBESEHREEYHE EKE.
A K Z R R MR TE N L (Y BE R BT
Homka, WikRERAEE (£4), NFESTT
DI, NRARERN ., EEREAR, EKE
4 T P R Ry 8 AT B s A T v o 8 0
AR R TTERE RE A A LA il iR =R
P>k AR AN R T I R A e
MR HAE : migk >R >R . AR EAF

P4 1 AT PR AN B Ry 1) U AELZ [ 22 5 AN W
AR A A A AT PR AITE A 1Y) HEAE S (T
WS AR AZERT B R AE
R U Z I JC R 25 5. AR R AR TR
TEA Y LU AELTE v VAR 5 e TIRIREIR, it d kA
5 AR R TR ATV AN 1) LU R 35 T
R, (R R 2 (A 22 57 AN 3

x5 ARBRIAKERUZRENIERESEMILE
Table 5 The ratio of soluble sugar and starch in various organs of Abies georgei
var. smithii at different altitudes

=1 HEHRIm - 53 + s
Season Altitude Leaf Branch Trunk Root
3500 0.80 + 0.05°® 0.79 £0.01%8 0.77 £ 0.05** 0.67 £ 0.07°
_%]J&%:: ) 3900 0.83 +£0.07%® 0.79 £ 0.07%® 0.80 + 0.06** 0.99 + 0.03°
e growing season
4 300 0.94 + 0.06°® 0.73 £+ 0.03%® 0.81 + 0.04%* 0.91 £ 0.08°
3500 4.22 £0.31°" 1.14 £ 0.07%* 0.39 + 0.05°® 1.07 £ 0.06°
4E4 K ZThe non-growing season 3900 4.90 + 0.45%A 1.17 £0.19* 0.30 + 0.03%® 0.98 + 0.05°
4 300 5.97 +1.37%* 1.41 £ 0.08% 0.43 + 0.06°® 0.86 + 0.07¢

W ARVNG FRERRARERZ MM ZFEE (P<0.05), AFRIKEFRERRFFHNZEREE (P<0.05),
Note: Different lowercase letters indicate significant difference between different altitudes (P < 0.05), and different uppercase letters indicate

significant difference between seasons (P < 0.05).
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k6 o, MWig#okE, W2 C ot
K FERFEHEZRYALE; BRENT
B ANR ZE R TGN, AR R T AR ]
2SR, ARSI, PR TR E>K
Wk A2 P AE RFAEHEIR ) 22 5 AN 2
AR KBRS TR TR, Rk, IR
WFAERE>DER, C: N HAFEZFET R

ETRmNEE, ARG PR TR E >R
ke, ARAERFELR . PR TR E> T
Mk R T C o P LUREEEIR b TH 52 5k
JEw S, R F R R TER
FRE . EEERT A, AR R A 25 AN
BF. N P AR TS S LTS, f
SR R TR R > R R TR, AR
ARG TSNS DS, ke 2
nF.
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MESERE, B2 C. NSRAEERKSE, 354
KEH>E>R>T, SEHEREE; P&
HERFER, TEST, RTESTTE, 2RE
F; EBEKRFHESHSE>T, Z25E8E. C:NH
AFRZET R T FEMFESA . T4,
ZREBE; C:PHAERKFETTFERESR. M.
K, EEKETFESMFESE . 48,
ZRBE N PHRAKRSFENTFEREST . R,
M, EAERKRENFESTTFESR . BT,
ERBE,

3 ittt
31 ETRAEBRARKESTZ NSC HIEE
=210

AR A AR NSC &
AR TIEFEN, HYRNREEN T2, A0
FE AR KB AR MR NSC SR B EE TAK
Z, &H 2.89~3.23 1%, RDA Hres (K 2)
MR 5B K NSC & . niEthb & e
BarE S5 ERIEMK, HMBEERK (58.6%),
XAPAEA K 7 NSC & & = Gt R INAE S
B, SORGREMRARESR, aFRnlIEd KRR
FEAR, AR A, “WPRGE AT fE 2 23
PR TCIE A 78 2 1A 7= A A o346 P,
I PR R ) T WP P AR A A e, el A
KA G YRR D, NSC 1ERIYI4H 4R R 12223
YA L NSC & & 1l T RAEG A VR BRI
355 KPR AT R (RIESIE ) Z AT

1.0F

-1.0k
-1.0

B2 #7575 NSC &= RDA o1

Fig. 2 RDA analysis of plant nutrients
and NSC content

U0, ARWFFE L R R IR NSC 5 & 20
1.18~1.69 15, A K FKEIKERIZ AR At
AR s B KA 242 NSC JE AN .
EFETAKS, HEML SRR EES, RAE
AR BB FZESITWE T, e AR K2
A, YA B T K2 NSC, XA F TR A
TET“ IR T A 7724, NSC IE AR il 2k
KAERAZE K EIRIREI 2, 28] fe2 KR
TR IR RER AR TR, DTSR A B
HAUY sz 2], SEmnsE AR (R AR
TR )
3.2 BEXMERKEST NSC WS ESHEMm

R EAERKRESEERKFESRRKGR K
NSC & MHFER R, ik B E>KER, &
WP AE A K ZE R L 3%, RDA 43145 SR 2 1
MR 5 NSC Frig B HAAHG, ([HZmi/, iRk
AL (0.1%), 25U B 76 8 sk ik U9, Piper
R ARSI S A BB, M A AU
R T = RN, SR AR A
S5 BB, PRI XSS RS —E W, B
Ah, HIESHESEZREA XY Y K R
FREM NSC kS H5AK SR, MIEdEKFEEE
$ NSC &z [l Lb W E 38 I, P R WA ) 5 2
H R NSC 5 3 ode %™ i (14 AR AE 35
33 BWEMNAEBHILKEAL NSCHOH
=21

MERE I RE, SREEAREAE NSC &
RIS, THRAK, EREMETE, JE
AR ZHE T . RDA i R RIS E 5 NSC
S, TEM AR IEADE, XEm S REmRK,
fRBER A 12.0%. FEAEKFLET NSC S Ep ¥
mTAKS, XEAYHE AL B R
PN, AR A A K IR R IR, TR K EE NSC
Z 5 DA R A BRI B A IEH TR, TR A e
) NSC i B AEAE K MR A NSC & i3l K i
%, MXHE N 82.19 g-kg™ . BEMR S H
) L E ) NSC iz finl a2, A RKBLEREARK
BB FZEAL Y RT 1, R EESR A7 1
NSC, F 2 M A 24 4UE K43t NSC & Ji {4
B, 84K ZE NSC B/t JEA K Y
A R, AR AR KA TR
T 1, B FEIReE AR WA NSC, AERK 2
FEMFELEE, BB A KT ERE R NSCP,
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Table 6 The content and stoichiometric characteristics of C, N and P in
Abies georgei var. smithii at different altitudes
si;ﬁon O%fgfn ﬂﬁ’d"; Cl (gkg™ N/ (gkg™ P/ (gkg™ C:N CP N:P
4300 508.06+3.07° 1219+0.93* 1.22+0.14% 41.9 + 3.45% 42228 +53.81%  10.05 + 0.46"
I'iaf 3900 511.654.16™ 12.36+0.84* 1.13z0.1% 41,57 £3.01% 453.68 £40.29"  10.92 £ 0.63%
3500 518.33+4.38%° 10.89+0.28% 1.31£0.12% 47.6 + 1.25% 399.01+34.25%  8.38 % 0.69%
4300 488.61+7.78"°  975+1.18% 1.78+048"  50.72+6.17" 288.74 £64.77% 564+ 0.79*
Ezran ch 3900 502.46:7.83%  832+121* 1.18x0.16*  61.46x9.21% 433.89£68.47%  7.06 +0.36"
HKeZ 3500 507.63+7.83%  817+0.73% 1.47+0.25" 6249+ 4.54% 351.48 £ 52.3A% 564+ 0.85%
The growing
A 4300 48129262  154%027% 023+0.06% 319.19+47.81"° 2151.11£477.56 6.69 + 0.69*
ﬁunk 3900 477.29:464%  1.39:042" 0.18%0.06° 371.05z%118.38" 2834.81+876.68% 7.64£0.72*
3500 477.64+206%  1.13£022" 0.16+0.03%* 436.14+94.91"° 3071.08+726.3%®°  7.04 +0.56"
4300 49221+588%  421x0.66" 068+0.13% 119.36 % 19.54" 748.86 + 150.39"  6.28 + 0.83"
*R&oot 3900 488.13 £5.99% 42+042" 045x0.05® 117.18x12.9%  1084.65+123.2°® 933 1.36%
3500 483.49+7.29%  3.64+044"™ 0.87+0.23® 134.79+ 19.68" 590.7 £ 162.69™  4.35+0.78°%
4300 510.94+3.71% 1391+1.1%  12+043"°  36.92+3.04* 501.81+281.83% 13.43 + 6.98"
:iaf 3900 513.82£4.74" 1318+1.09% 1.17x0.11*°  39.19%3.32% 44423 £4452%  11.33 £0.4%
3500 514.62+4.39% 12124118 121012 4277 +4.02% 427.03 + 39% 10 £0.52%
4300 493.16+8.36"  8.68%1.04° 1.76+042%  57.53+7.25% 291.76 £ 58.16  5.04 + 0.58"
)gzranch 3900 503.07 £7.5% 818 1.17%% 127+0.25"  62.71+10.53"% 41154 £104.27"* 6.510.68*
JeEKF 3500 500.59+9.95%°  638+154% 1124037  83.49+26.07% 526343034  6.01+1.33%
The non-growing
season 4300 47325378  171x0.65% 025+0.15% 302.03 + 8546 2322.86+929.47" 7.46+1.48"
ﬁunk 3900 47158 1.3 116 £0.13" 0.14 £0.05"* 411.09 £217.85% 3551.93981.43% 8.51£1.68"
3500  4754+4.46%  1.04+0.15" 0.14+0.03* 466.29+63.67% 3527.29 + 653.63%  7.77 +2.25%
4300 483.01£269® 529:077% 083+0.14%  92.85148.11% 595.52 + 104.91%  6.52 + 1.5%
Tfoot 3900 485.41:8.01%®  426+032"® 0.6x0.32" 114.379.07%° 945.23 £ 328.75%°  8.21x2.81%®
3500 481.92+6.2% 421+0.39% 141+057%® 115.15+9.94% 383.73+£129.7%°  3.35%1.1%
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AR SRS AR AF T TR I NSC A7
it #e B, dEAEKZFET NSC & [F K 6.27~
8.52 7%, i T AYME R 1.83~2.05 1%, T
AR NSC R R A . A AT B
3.4 WAMHE EMEELENREEHE

P AR RS A T35 7 o LU 25 PR 2 M T 22
SRR G E R AIVA TR AR R, ATVA TR AT LA e 4
LAMIBGE B, BT IR AR ZE DK, AR
AT LA BE 5 FE A0 I R B, SO KA 12
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FERFAHEEREES TARKSE, N 296~
349 1%, N T OREA AR BE i A& FE 18 K 9
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WHE MK (49.73 g-kg™"); TH#aln T AE4% S
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H R A (49.96 gkg™). EEKFLREK
Koo TR, B TARERIEAS TR, SEQER
i SRR [ e A v 1 R AR R AR
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A, AR AT TR RITE R (Y LU AN &, JUHE
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TR A PR ST I A B0 LI AR A A2 PR
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RDA 73#i A, 2K NSC &, 7]
TR AT AERE e HLES . CO NP
&, N:PHEIEMHK, HpPN:PH. N
BERNHNHN 21% . 0.9%; WM& REHWE. C: N
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PR EEELFE AR, SN T A 0 0 R85 1938 1 14 B,
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Spatiotemporal Dynamic Characteristics of Non-structural
Carbohydrates of Abies georgei var. smithii in Sygera Mountain

FAN Zhi-ying"*®, CHEN Kang'??, LI Jiang-rong"*®, WANG Han-ju'**, PAN Kai-wen*

(1. Institute of Tibet Plateau Ecology, Tibet Agricultural & Animal Husbandry University, Nyingchi 860000, Tibet, China; ; 2.
Key Laboratory of Forest Ecology in Tibet Plateau (Tibet Agricultural & Animal Husbandry University), Ministry of Education,
Nyingchi 860000, Tibet, China; ; 3. National Forest Ecosystem Observation & Research Station of Nyingchi Tibet, Nyingchi

860000, Tibet, China; ;4. Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, Sichuan,China)

Abstract: [Objective] To verify the formation mechanism of the alpine treeline and explore the limiting
factors of the upper limit of tree distribution. [Methods] In the low altitude coniferous and broad-leaved
mixed forest (3500 m), suitable altitude area (3900 m) and high altitude treeline transition zone (4 300 m)
in Sygera Mountain, the contents of non-structural carbohydrates and C, N, and P in leaves, branches,
stems and roots of Abies georgei var. smithii as well as were measured both in the growing season (early
July) and non-growing season (end of November). [Results] The results showed that the non-structural
carbohydrate sources and sinks of Abies georgei var. smithii were stable in different growing seasons, and
there was no insufficient carbon supply. There were little effects of altitude on the non-structural carbo-
hydrates and their components in Abies georgei var. smithii . There were significant differences in NSC
content among organs, and the physiological activities and functions of leaves, branches, trunks, and roots
were significantly different in different growing seasons. In the non-growing season, non-structural carbo-
hydrates and their components were significantly higher than those in the growing season. In the non-
growing season, higher soluble sugars and NSC contents enabled the vegetation to resist cold temperat-
ure and other harsh conditions. The content of NSC in Abies georgei var. smithii increased with the in-
crease of altitude, which supported the hypothesis “growth limitation” . [Conclusion] The growth of Abies
georgei var. smithii is more restricted by plant nutrients than by carbon.

Keywords: Abies georgei var. smithii; non-structural carbohydrates; Phytostoichiometry; growing
season; non-growing season
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