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Abstract

Leaf anatomical characteristics are the main indicators of plant adaptability to a specific envi-
ronment, and also the evidence of leaf function and its importance. In order to study the ecological
adaptation strategies of the dominant woody plants in the typical subtropical evergreen
broad-leaved forest in eastern China, the leaf anatomical structure of the leaves was measured
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with foliar surface analyzer, freehand slice method and microscopic observation techniques, and
the differences between the anatomical traits and the environment were analyzed. The results
showed that the thickness variation of palisade tissue was the largest, the thickness variation of
sponge tissue was the smallest, and the value of the same trait was different among different
plants. The intraspecific and interspecific variation of plant functional traits was large, and there
were differences among different traits. The intraspecific variation of TS was the highest, and the
intraspecific variation of TP and TP /TS was small. The interaction of life type and growth type had
a greater effect on the variation of leaf traits than that of life type and growth type alone.
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1. 5|15

R AR R A A T2 . M EA, AR SALEE . JFEM N EIRESE, MUY A SR
FRFEITE R, MRS AN TS e R WA RIROR ZE R R R AR AR P PR B E
(T EFRAR[L] [2], VT s AR %ot B8 1A ) FH SRS o R 8 0 — Ml DX AN [ A gt S AR o (AR A - ) Ptk %
HAR, HESRENXR, RAESERANEGENE, HE ST EEREE R N ED IR IR 7
ANFT B TAE

I PR R )R A% 15 S AN m] BRI X R R € [3]e W, AN[RIREAI A 1) i e 5 4 A
TEZE (4] [5] [6] [7] [8], HFE. B&/K. LIEIuE. IR, . KPS SRR R B2 S8 A 5
SERIMAZ R[] [10] [11]. HEG, MEYIIReHIRIIB AR Z R M By Figk. IRARRITESIR, XS
PERBIEFLED o A Fr I IR TR REAE B8 S MRS 4050 PR B A& B [12] [13] [14] [15] [16].

W D RE PR AE IR Z A A B S M AN IR B A B2 (B A 2, L BE M o5 iy (R 7K IS L A7
LR B A F A SR fig B 1SS I AR [17] [18] [19] [20], M T AS TEAR G4 aT AL B P A Fbn i oK
ANEL TR K TAR) BEE, AR, DURAER AR ARt IR, #S R IR A B oeE, B
AR FAFEAET R, B ATEAS R Dh e R 2 [R5 4G PR B2 05 1Y) 2 P A7 16 4 T AH 2 1) (1 A A
YERI[21]. BRFERMH, MARLEAS[FHE X 59K S (Ulmus macrocarpa) MU FE S FIERIRFAE . SILESFIR
U EAFAEZ S [14]. 5% (Populus euphratica)t Fr B HH BT 7 1) 4 4 il BT AZ 4k, B e s . 3%
AN . A TAGRR B S s RS [15], X BB TR S 5 S MR 2 TR AE — e R

SRIM, I T3S 5 R MR OGRS AU O FE AT SRARN e b o ANRIERERE L AN [RI R S 8 ] F AR A
RS SRR BAEE R, HORBCRE R AR XA S B B 1) 22 57, =3 = SAEAERUETHL
Hl, XFHURIEARFEE PR SRR, S5, XU H T E R B A F XIS [F R 28 R .
AR R, B AN A B B B AR, RS Rp y fn E A RR A 22 S FE R LT 2R
MRIEVEA R I B, AR R T ] VR A AR 5 FEFA (Pinus massoniana) - JE B I IR K I3 A Jof JiEe
JERE 2 R s T TR S M 3 21 2 XU i I ARP B, E S (Castanea henryi). A far(Schima spp)-
#5255 kE (Cryptocarya concinna) I Fr J5 B RIMIRS 41 20 /5 i 2 25 S 45 4 25 [6] « 7E IR F IR AL AR MR VR 1K 55 75
BIOAFEI B, M SR BRI T8, HhRE MR REBHE, MHEHSUERE. i
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Xt RN 5V AR (KT R D I PR AR5 T S0 5 A R AN TR SRR 2 BT 7T, W AR S5 E A AN [
TN LE BRI FU D AR MR PR SR TR AR SR R EAE I e B AR R PR, AR AR 5 TE AR
PR RO R IR R RAFAEZE R, B AT PR A e RNAE ML R R — 2 AR WARIE
11173 28 i 7L 1 (0] AT BT B AN R R R AN B RS2 3, A7 B TR AR AR OR 3R A0
AB RGNS RGPk, ASCUAHT G R i AT L AR B LB ARAHE Y W SR R
D78 FLm (IR ST S EARSR AR, T I LR A A RV o B S ik R AR AL, TR
BN 7 IS A TG R, DIV EFANBURE . 5 A SE 8 L STt o0 B35 il

2. BRI A
2.1. HREESR

SAEA AL TWHTAE SN IS, HibhE#idbZ:. ¥R 100~1200 m, J&FHATRIEZSE, £
YRR BN 1436.8 mm, fETERIR 17.7°C, 7 A3 29.5°C, 1 A 5.2°C, HEHEEF N 43%,
TCFE A 256 Ko HIELILIE, BN, W 500 m LR BAALIEN T, WPk 500~1000 m LATEEON . BB
SRV Sty 3 Ly 7 NN 7 3 L T 7 NN 1 Y a7 N A1 3 7/ NN O 7 v N
e E S AR, B2 NN TR K, 8 M 0 5 SR H AR A, BN o A A I AETEAN .

22. BESMETE

TEGAEAGIL P RN 4 P RS AR MR, LRGSR AR (x3) B SRIE I R RS MR (x3)~ 1l
JEI A RE AN (L)AL b S5 AR HE N (x2) (32 1) Her, ARACFEHITEIAN 30 m x 30 m, LA A E AARE TR 30 m
x 10 m, 1l JE AR MR TN 20 m x 10 m. ZEREMAEHb LI 5~6 MR FAARAMEYI(E 2), HAMRH M
RO S AT . AR PR AMERR, WEEAREAR P R % LR R . 5e%E. o 10 Mt e

FH#13#1% (LI1-COR 3100C Area Meter, LI-COR, Lincoln, USA)MlI& AR, F] A A 0.01 mm 1
Weks 45 R & )& (Leaf thickness, LT), FIAREE 0.001 TR PAREM HEEE, FHE8S'C Mt T21HE
HGHETE. B RIRIEE 3R EE A R .

2.3. BB

Table 1. General situation of the south slope of North Mountain Jinhua

1 et

AR KHE %73 PR Fl
29°12'11"N; 119°37'34"E 579 m WAL, WZR. Rfr. FEZGKS . LA

L R AR 29°11'22"N; 119°38'17"E 568m  RTE. IEL. RIS, ORf. ALK . FERAEER
29°1329"N; 119°38'37"E 644 m YA, AR GRS, DARAE. HEDE. Rfw. B
29°12'12"N; 119°37'36"E 470 m REAR . ML MhZE. R RS

ﬁ§§f§§§;;$ 29°12°51"N; 119°37°17"E 487 m K. KA. WL, BER. FEANHIER
29°13'25"N; 119°38'34"E 658 m MEAR . ME2HS . SARTE. PO RAT. 5k

A HEN 29°11'53"N; 119°37'50"E 552 m 2. AR, BRI, BRmM. AR, Bl
29°12'24"N; 119°38'54"E 939 m FLAG. . BMESES. WM. LE

Ly b A

29°38'55"N; 119°38'55"E 970 m FEES . WA, BARIESZR., RESEL. PESE
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FF Microsoft Excel F1 SPSS BT HAE /4o THEEAMERIFIIE . prEZ . BKE f/ME
A5 R H(CV = PRUEEPTEIME x 100%), KA R T7 Z Wiz e AR AR R 25, [
I TR A R AN i R PR AR S B R R L

Table 2. Dominant plant species on the south slope of North Mountain Jinhua

2. gtedulliFR B EY

kb T4 R4 A gAY A KA
N Schima superba P = FEAR LR
i Castanopsissclerophylla 75318} oA W
gicl Dalbergia hupeana SR Tk oL
HETE Castanea henryi 7o LR N Al
4 ] Mallotus japonicus K Rl HEA o
FEARAEAR Quercus serrata Fehrt TEA V&It
IR Castanea seguinii 7B TR beat s
TARTE Rhododendron ovatum FLRGTER AR it
bAIIER Rhododendron mariesii FRYTER} HER -
1 SITEAN Rhododendron pulchrum RS AL R R G
EN TPy e Camellia fraterna W F R LR
IP Camellia oleifera ipS HEAR WGk
BRI Eurya rubiginosa IS HEAR WGk
I Symplocossumuntia AR HER ek
APEA Rhaphiolepis indica R HER WG
HEA Loropetalum chinense SR} HER W
Tk Callicarpa bodinieri I HE B R HEAR &
Y Rhododendron simsii FRSTER} WA W
EHEEM Lyonia ovalifolia FRSTER} WA W
RS LA Spiraea chinensis R} VEAR i
JE K Viburnum dilatatum AR HEAR o
LA Lindera glauca A HER el
LrAe Lindera reflexa vt WA TR
rp [ 5 Bk Hydrangea chinensis JEHER HEA &
3. ZBRE5 7

3.1 EPMR BT RHE

At 25 FMRFHARAR D TR SRE W2 3, Hrpigdn L ZUR B AR TE B R OR, ORI S i
MEZ AR 6 f5, B 5 REAE 70%LL F, BIME 102.02 pm; M HLUR E BT FE RN, 2R RER
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F 35%, fKNMH S R/AMEZ MIAHZEL 3 fif; ML 540 4H 230 JR B L AR A

TEVIFNKF, AN R 18] D TR — MR AR R /N 22 AR, LSRR AN (R AR (] 1) G2 2H 24
JERE, ABERR) TP oK, HMEHIEE] 142 pm, EBWRIEER . ALK, SERFISEER TP &/,
7650 pm PLR; JMASHI TS ok, ¥IMETE 220 pum PL L, FRARSELRZEI TS /), ¥MENA 47 um; g
LA TPITS |k, $HMEA 1.26, AR, WASH) TPITS &b, 1 0.32. MASFEIFH MR 5
KE, AR TP BREKN, S/MESHRAMEZEAZ 35 um, 7 KA LA AR SB35
LR ITR, ATEARM TP ARNE N TS A8 S REIIF 2 (LA s, M) TS R8N,
R AR 2% . . BRI, TP/TS R E KM 2 AN, HUGR TEMASME X, LR
INIR S TR R B BRANATDUR I, S SRR BRI = R R AR T3 8

Table 3. Leaf anatomical characteristics of dominant plants in North Mountain of Jinhua
= 3. &bl B EMM R R EIFFE

VEIR Trait T + bRl % HME N A5 RA
Mean = SD Minimum Maximum Coefficient of variation (%)
WA= 0 ZERE TP (um) 78.99 + 32.44 43.76 141 34.26
WA LUEE TS (um) 102.02 + 42.85 37.33 248 70.91
TPITS 0.91+0.05 0.28 141 44.23
B e i =
23 Lol 224 == 22
o T 3 A& 3 A
20 -
wn 19 5] 19 1 19
o 18 v 18] & B 181 8
o= 17 @
Q 16 = 16 ] 16 ’
O |5 ‘. 15 4 s 15 '
(TP ] 141 @ 13
n 13 - 31 - 13 S —
= i - Ty H 11
= 1 g 9] D 10 =
ESI o 7] - " h N
6 6 6 3]
5 54 2] 5 —]
4 — Cr— 44 4+ — @
3 —Em— 34 —E— 3 —(IE— .
2 21 2 -
1 — v T Ly ‘ —— T T =
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W= HZUELEE TP(um) WA TS(um) TP/TS

Figure 1. Functional traits of dominant woody plants in North Mountain of Jinhua. The circles on the boxplot indicate out-
liers; the percentage data in the figure is the coefficient of variation; the ordinates 1~25 represent species. 1. Symplocos
sumuntia; 2. Camellia oleifera; 3. Schima superba; 4. Eurya muricata; 5. Quercus glauca; 6. Rhododendron farrerae; 7.
Rhododendron ovatum; 8. Eurya rubiginosa; 9.Quercus serrata; 10. Mallotus tenuifolius; 11. Castanea henryi; 12. Dal-
bergia hupeana; 13. Loropetalum chinense; 14. Castanopsis sclerophylla; 15. Castanea seguinii; 16. Callicarpa bodinieri;
17. Lyonia ovalifolia; 18. Rhaphiolepis indica; 19. Rhododendron simsii; 20. Rhododendron fortunei; 21. Viburnum dila-
tatum; 22. Camellia fraterna; 23. Lindera glauca; 24. Lindera reflexa; 25. Spiraea chinensis

E 1. fltliBAREEYIESRE. HEELWERBIEREEE; BETYPESBRBEATERE; H4LiR 1-25
KM, 1 WAR; 2. hZ; 3 KT 4. 8248; 5. B; 6. WL 7. DIRTE; 8. FELIBWN; 9. iR
#r; 10. BFARE; 11, $ESE; 12, HEEE; 13. #8K; 14. EHE; 15 3FE; 16. £Fk; 17. EREGM; 18, ARA; 19. R
W4T; 20. =ERALES; 21, 3E5K; 22. EWESES; 23, WEAHL; 24. LWiE; 25. PIEGLSR

3.2. EYMRNFHASHEER

EFIL AR REVER R A« FHIRIARALBOR, HAFPRIRIE FEAE 2257 (R 4). BR T IR K
TS, EWAEKMGZAFR, TS MM WA R, MIRZERBOC BREHEYIN TPITS Bl 257 80K
bb, TP K TPITS (IR AR R EIEUN, YR a Z2 R AR . AR R A R R A AR S 22 5N, TP TS,
TPITS ¥IREHEAR > Fok, AFEAGERE, Bk TPITS 4b, WEAEY) > K.
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Table 4. Plant traits (mean + standard deviation) and coefficient of variation (interspecific/intraspecific) for different growth

and life types

4 FEEKBMEFROEDIERCESE + RERE)R(FE/MRA)ES R

TP (ym) TS (um) TPITS

Fook Tree 67.94 + 17.98a 107.00 + 45.84a 0.72+0.27a
7 (31.22%/26.46%) (31.21%/42.84%) (24.56%/31.21%)

WA Shrub 66.73 + 19.67a 99.16 + 55.61a 0.81+031a
(26.51%/29.47%) (45.67%1/56.08%) (36.43%/38.69%)

Y 91.60 + 33.89b 127.93 + 68.21c 0.82 + 0.29bc
Evergreen (27.61%/36.99%) (56.349%/53.31%) (33.329/35.33%)

TEIAEY) 58.83 + 17.01c 69.87 + 35.19d 0.89 + 0.42¢c
Deciduous (23.349/28.90%) (62.78%/50.36%) (32.44%/46.42%)

E: AFRTRRREREE. TP WEHLER; TS: WHRARERE; TPTS: HHLHAEE SimHANERZIT
E.

3.3. MRTERWFIERE

BRI R Z (% 5) R, WFhZ Xt TPITS MoRAS S R FE Y s, (B0 TP PR AR S A ff R
FERHUR: ANFEIAERKAXT TS 1 TP/TS HIRAR S FIS AL #T A, Rt TP MRS AR 4/ ASFAE
TGS BT R AR AR AL o A v R A K TR P A8 A R AE A I e MR AR S R s K AR v AR R A K Y
RFRRECm, anxt TS A1 TP/TS RUSZMAIR S, XF TP BISZMIRZ .

Table 5. Effects of species, growth type and life type on character variation (R? value)

# 5. P, EKBEMEFRIERET RO (R )

x5 Variables TS (um) TPITS TP (um)
) Species 0.51 0.92 0.33
4 K Growth form 0.67 0.65 0.32
A% 7 Life form 0.55 0.57 0.56
R x A 3ERS Growth form x Life form 0.91 0.98 0.71

4. R 54ie
4.1. MR BESFHERN BT RESR

AR T 25 2R B oy A DR (A 2H 2R S g A A R B IR ) PE DA 2 A7 AE B 2 R 22 5
XS WM REAR SV RYF A BAEERCVEE N ES, KEH T ARAESENEYNERKK
B EA R [21] o FEAAS P R T 2R KAEAR T 1M JCi 3R BT /2 I BHOG BRI, BT A2 R B KA 4 2
FEE AR It A 5 SR B [12] [13] [14] [15] [16], FRATIMOLE R — R AT H G- &I R VR AS AR N F
PR REAAS P AR 2R 5

o TRL RN P AR I A PR 22 S O FORER N T SR VA R R LB (4 T T e . BRIE MR E IR R
BH L AR ] (1 55 4 R0 A 358 57 0 P S P TR A 0 A I B B PR 3R [17] 0 — 5 1T, Wb AR B3 1 IR B A FH g
i it HH — e ELAT 3@ M PR I R A R L A e MR B AR (R R R BT DS AR AR AE[19]s T
T, FEVE N0 E T DR 5 4 i PR T A AR AR R T B AR S AL oAb e T A 1 DR 52 330 A
PEL AR B IR PR S A R F R . AR TS SRR, i SRR R AE R R R N SR A B B AR

=X
I o
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4.2. MRS ThRE R BN B2

AWEFERIL, MR R A 1 R 3 DI ORI, B A o' & 4 3 = 2 AT EE R
A SRR WA [LT]. FEABE T, BRI LT 2B 0.89, SRR AR INAE EL (1122
{65 0.82, V&M R TP/TS LEH LR AR, ARFEMHEELEADE SR AOC R, AT DMEHY V& 9
JeE VR AR T8 S AOHED .

URAINIA B A B SRR AL T 25 3 P i A i A AL G 0 2 SR R %2, M 4L ZUR 5
R —EER, HMZEIFARIRK. ERZIR IR AR —F Al M Z 57 . A2 st
YoOLEE R 28, AR S I A G50 I SO N R A 2 AR IS8 [T, BHE ST
Ho EMEDICRAM R, BRI AL R R .

FELETERDKT £, TR LGN THEAR,  (ETR AR B iA=L URE 4 A0 27 T I AR K T
VAR, RXATHERE A MIAEI S EABAEMEMET. WEIRDN, MR, RERUHDCEEAR
M5 2% . AL EZ TSRS E ], LU E e SR 1 220, LR,
G RE s [8]H Fr NI ThRE s s, SR BEMBIER R A RR, WA SRS G—, &
WRAE FLREIE WA 58 0 BB PR R AN GG S5 R AR N AR AL, AREIL T A IE SR R AR A T T ) A A7
XF 5k o DRI TR AR E A A 2 2R 25 A S A AUR ZE 5

4.3. 45ig

ABETTAEREY], AL RAAEY) Dh RE MR AR I AR SRR ORI N SR B 22 57, TS MRt
S, HAPEZREO 2R ST iR R, IEW A S R AR R M A2 BAT RIS R 4k
AR I KT AR RN A KA A Bg . R A e ik BRI T — RPN 2605
HEAFIR T DI REVEIRAL &, T3 e HX PR R A IE L 3

&5k

[1] Pettoe, BRIERH, FOSOME, frid, BB, A G R s et X AR 34 K A 48 G A A I T e PR AR S T L 3 7 SR s [4].
I PERES, 2021, 41(5): 707-714.
[2] Scoffoni, C., Rawls, M., McKown, A., Cochard, H. and Sack, L. (2011) Decline of Leaf Hydraulic Conductance with

Dehydration: Relationship to Leaf Size and Venation Architecture. Plant Physiology, 156, 832-843.
https://doi.org/10.1104/pp.111.173856

[3] Ogburn, R.M. and Edwards, E.J. (2012) Quantifying Succulence: A Rapid, Physiologically Meaningful Metric of Plant
Water Storage. Plant, Cell & Environment, 35, 1533-1542. https://doi.org/10.1111/j.1365-3040.2012.02503.x

[4] Nardini, A. and Luglio, J. (2014) Leaf Hydraulic Capacity and Drought Vulnerability: Possible Trade-Offs and Corre-
lations with Climate across Three Major Biomes. Functional Ecology, 28, 810-818.
https://doi.org/10.1111/1365-2435.12246

[6] ExGNE, g, KU, XRE, £F, BRRA, KU 28w A FRE R A R R R IR AR S
MAL]. AA2E4R, 2023, 43(3): 1135-1146.

[6] EENL, HES WM HEYITHERAAC KB TR ], ARSI AR, 2010, 19(8): 2004-2009

(71 BREZE, XM, xFE, S, et gk i bR a5 SRS AR R S TSR] T E A, 2010,
30(5): 629-635.

[8] Weiher, E., Freund, D., Bunton, T., Stefanski, A., Lee, T. and Bentivenga, S. (2011) Advances, Challenges and a De-

veloping Synthesis of Ecological Community Assembly Theory. Philosophical Transactions of the Royal Society of
London, 366, 2403-2413. https://doi.org/10.1098/rstb.2011.0056

[9] Kraft, N.J.B., Valencia, R. and Ackerly, D.D. (2008) Functional Traits and Niche-Based Tree Community Assembly in
an Amazonian Forest. Science, 322, 580-582. https://doi.org/10.1126/science.1160662

[10] JEEE, ¥KE, T 5, MUl E. A vk IR S MR D RE PR X R )RR A AR S [3). A2 A,

DOI: 10.12677/br.2024.133029 270 JERZIEERTI


https://doi.org/10.12677/br.2024.133029
https://doi.org/10.1104/pp.111.173856
https://doi.org/10.1111/j.1365-3040.2012.02503.x
https://doi.org/10.1111/1365-2435.12246
https://doi.org/10.1098/rstb.2011.0056
https://doi.org/10.1126/science.1160662

(=

[11]

[12]
[13]

[14]

[15]
[16]
[17]

[18]

[19]
[20]

[21]

2016, 24(3): 262-270.

pEHRE, SKAEE, RBK, BEREaRL, R, BER, WER. KA RIRCHE B T i R R AR 5L 3 (Stipa
breviflora) - F il 4548 10[I]. A 45243k, 2023, 43(14): 6005-6014

AE AR, AN TR B B D B e e S5 A LA S (3], P B BT AR R BT, 2018, 37(1): 18-21, 36.

VERRIR, W51, KAFE, IME, A6, RFEH. SRSt v S5 ADG G R T & TR IR I m B2 ] 1
WIS, 2017, 43(3): 432-441.

FERE, SEA, BhiOF, EIHEFE. PUREHT R ARSI OGS R &S M R A [F) AR KOG B K& R[] FE AR
24, 2004, 22(3): 240-244.

W Wi 2 A HE KB /N ROBE R 23 1) 53 ST PR 7E[D]: [ 220 3] AN #LAR bR R 27, 2015.

Weston, M., Falster, D.S., Moles, A.T., Vesk, P.A. and Wright, 1.J. (2002) Plant Ecological Strategies: Some Leading

Dimensions of Variation between Species. Annual Review of Ecology and Systematics, 33, 125-159.
https://doi.org/10.1146/annurev.ecolsys.33.010802.150452

XUASE, XUFEAL. i LA A G GG ey TS S S5 R g4k (e R[] A% 4k a6, 2018, 37(1): 35-42.
EIRT, KGelE, HE, PVER SR, mEA. B E IR B A R SRS R[] ALY R,
2013, 33(5): 946-951.

LM, BRI R R SR Tl A K AR E R L [J]. BEHLE4R, 2022, 30(5): 1150-1158.

R, TR R R R SRR S Py ) A R T v R e R R IR IE R T[] A A
1}, 2021, 45(3): 265-273.

2R, RS, RIEHE, TRER, PET, X, A K AN VR 2 TR R ] P R B AR I A 4
IR AR ). AEAS2%1R, 2018, 38(2): 721-732.

DOI: 10.12677/br.2024.133029 271 JERZIEERTI


https://doi.org/10.12677/br.2024.133029
https://doi.org/10.1146/annurev.ecolsys.33.010802.150452

	金华北山亚热带优势植物叶片解剖性状的变异
	摘  要
	关键词
	Variation of Leaf Anatomic Characters of Subtropical Dominant Plants in North Mountain of Jinhua
	Abstract
	Keywords
	1. 引言
	2. 材料和方法
	2.1. 研究区概况
	2.2. 取样与测定方法
	2.3. 数据统计分析

	3. 结果与分析
	3.1. 植物性状总体变异特征
	3.2. 植物性状的种内与种间变异
	3.3. 性状变异的影响因素

	4. 讨论与结论
	4.1. 叶片解剖特征的种间和种内变异
	4.2. 叶片解剖结构对功能型的响应
	4.3. 结论

	参考文献

