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Abstract

This study used the leaf in different habitats as research object. The leaf structures of Primulina
tabacum were studied by enzymatic hydrolysis, transparent and paraffin sectioning under a light
microscope. Through observing and analyzing the anatomical structure, the results showed that: P.
tabacum had branch-camptodromous pinnate venation, the leaves had four veins. In different ha-
bitats, with the deepening of the cave, the density of epidermal hairs, glandular hairs and stomatal
apparatus became smaller. In the parenchyma cells clearance increased gradually, vascular bun-
dle vessels gradually reduced. The types of stomatal apparatus and glandular hairs increased. The
sizes of palisade tissue cells in inner cave were different. These were the characteristic of P. taba-
cum adapt to the environments in different caves.
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1. 51§

A7 E & (Primulina tabacum) & 3% Bl R A 1 2 FAEFEAMEI[1], J& 715 & FH(Gesneriaceae), RHFE &
J&(Primulina). R EE N ZAFETA WA, PRI, BB AT, O k; K 5~10
cm, B 5~10 cm; FELKBEE; HEBER B RE[L]. HTREEE S mEk s, fuED,
1999 F, WEFINE K 1 FmE SR B AERY), PNt (E K E SR AR ) [2]. FWR I
A K AEHFIR 2 300 m AT 2K 2 L LB 0 A B E[3] [4], A A s DR A e o 0 ] S0 At 4 ) o
KB —[5]. ARE LB EEHEWAELS, ASHRK, IR PR, XFERR A AT,
Ik B DL AT bRk, B RAK[6] [7], [RGB WG K4

ZA NI, WEBEEMFFRE, FERHAIL8]-[11]. BB AR SGE[12] [13]; &F ME
SEVARLT] [14] SEE AL A BT emE 7T [15] [16]; HISeiRFE & CIT R THEMEA[LT]. ik
ZAEVE[18]-[201545 77 [H PRI FT, AE AR WL A A1) 25 () BE XA B &5 i T R AR BIE 72 o ASHIE 9 32 B0 B 1
S AT, BAERBAEANRAESEZAGCE D FP. JAR)T, IREEE SR, REEBNRE
LA, NREE SRR E 5, #EE -2 SBMEM TR RNt 38 A KCE
WAEPYE T 28 B AR 2 5 K

2. MMEHE
2.1. SCHEAAR

SEIS H A E & (P. tabacum) it 1 2015 4 3 A, SRES REEMTE T LA KA K 4~9
cm, % 3~6 cm. iZiAEIAL) 600 m, E 3~15 m; AN FEES HMIGEL 75 m. WHREES 25
R AR T AP MEEEFL —FAERKRAEABAER Y, H—FAEKAm L, WAREES FE
HERAEM E
2.2. &I E

FEIR L Wy P 3 ANMBLEE B (% s AHPEZ) 25 m)REEAFIMEVE . AFR EM BRI Fr, R s
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E | (oK QB OKBEIR = )52, FFH 75% IS BE 2 X, T5% IS IR IR, M.
2.3 HAY RHEUES &

SV AN . RARIREE S R S ERKAE Y. HZ RGP, Hila
W) FERI R, VIR RN 8 um, FEFT 19%08 1 S 20 RS R e, A A S, Olympus S 1 i %2
EiEfi

24. REBEHSUEE

S RIBURE A 1 . AR E E S M TR R ER . S ERKAIER . BT 2.5% R AR EEIN 2.5%4] 4 & il
RA AR F 2 WA, el h 4:6 3 6:4 &52%) 1, 30°C1EE 20~45 min, 1% FH3E#E Jeft, FHif
Wi, Olympus S iBs gg. .

2.5. HBxARAEIBIES %

MR KR (JEK CWEVKEE IR 507 = 6:3:1)3% B 24~48 h (WLAHRIT 58 ) B Y T FHPEAS « H ol
SRR G WGEH 24~96 h (A RN ) FFiEH)E, # EHrEEBL I 1% F RS e e 2 5
&, JKEEE, ARG R Canon G5 AHALIAM .

3. MBLR
3.1. BRERM oM R BREEH

K R AR TES B Wi e 21 O RE s AL 1 AL IR [22] R R

WFEEMH A, BN, wARIEE=ME, MO Bk e o B AT PRI
BRI P B P0G e R e A — Sk — K. R — kAR RN 3~5 2%, FEPRE 2 5%
FUR, UTMORH 2~3 S0l Uk ERGE R ks, AoBEEWE(M 1). HEEMK —HE k.
=IO AR . YRS =k S — 01 KA 58 3 O RIER s 5 Fkask slea i (14 2).

3.2. pRBM R EYIE%

321 REEGZHHEH S

BN ERIR: IRFEE IR R AR = . R 1 R, AR
HE s . AR, MBEAINE, REANCABE. E—ZAKXH AW h 4~5 2R 01, Al
FHLMGRALN L7, AR 1R, HRERER, BRHANARARN, 3~4 |2, HIIER,
AAREBR(E 3). — KX H AR H LA ARA LS 4). — K kb FEBR AT
REON Y DX AL TR AR g BN, I ER RGN ek 2 (18] 5). it
HRAEE A A IRAEAE A, 3T i) — KR R 2 IOB BUR S, 4R RANE BRI E, 2
P12 MEER, 2Pk ETR R SRR T, AR A ARG AR A) B A R WAT 4 (] 6); Iz
IR — bk IR (K] 7). B — GO B A 1 1~2 X IR, T ORI 2~3 X R ikt am, —
Pk WS A (K 8). =Zihk PUZUNKE th— 2 PEREA U I 4858 s =k (K 9l FAEK
WA, FEMGEREA AR, WPMKAEE R, DmEEREE, EERRSE (A 10).

3.22. PREEEBETREESRHBH SIS
ANEAES FRREEE R, BT EA ERMENSE AN, E RS A NSRS, E 1
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1 13 mm

Figure 1. Leaf venation in middle
cave. Scale bar = 13 mm
1AM RRKF. EEBIR =

13 mm

Figure 2. Leaf venation in middle
cave. Showing the areole. Scale bar
=3 mm

2. M EKEF, ~MER. EE
IR =3 mm

Figure 3. Transverse-section of leaf (non-primary
vein area) in entrance cave. Scale bar = 200 um

3. RO FIE—REKX#EYIF. EEBIR =
200 pm
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Figure 4. Transverse-section of the primary
vein area in entrance cave. Scale bar = 250 um
4. EOMF—REKXET R . EEHIR =
250 um

Figure 5. Transverse-section of the secondary
vein area in middle cave. Scale bar =200 um
5. SFHM A ZREKXEY R EEBIR =
200 pum

Figure 6. Transverse-section of the primary
vein area approach the leaf base in entrance
cave. Scale bar = 200 pm

6. BOR FEME—REKXIET R .
EEfIR =200 um
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Figure 7. Transverse-section of the primary vein area
approach the leaf apex in entrance cave. Scale bar =
200 pm
E 7. BOM R R—RKXET A . BEFIR =
200 pm

Figure 8. Transverse-section of the secondary vein
area in entrance cave. Scale bar = 200 pm

E 8. RO H —RAKX#EY . EEFIR =200 ym

G
Figure 9. Transverse-section of the tertiary vein area
in middle cave. Scale bar = 200 pm

B 9. Bt F = RBKX#EY A . EEFIR =200 um
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Figure 10. Transverse-section of the fourth vein area in
middle cave. Scale bar = 200 um
& 10. A EORKXET R EEFIR =200 um

Table 1. Compare of P. tabacum leaves in different habitats

* 1 FEERNREESM FIELER

W
Entrance cave

e
Middle cave

El

Inner cave

Ik

vein

A
mesophyll

WFRKEG AR IR =%
ML =Sk =Sk
11). FIBRAN(E 12); EBKELIKH .

P EEAN N BRIIBR N, M
HARERAE: =. WLk
RO AN TG R AN B ) A s Ik A
ERPSEHHZ, mERREE
17).

Wi B A A AN s R Ak A =
B =HhkZ: =Hhkr iR
(& 13). WIEREKR(E 14); HERK
HL

I PR AN . BB,
AR B A = DUZRnikYE
e R 1S 0 4 S 32
Wk SR P % S
(4 18).

WK P A A RO s R TR = 2%
REFEm: =k =gk i
(% 15). MHR K (1% 16); B k2 k.

i oy N A 11 SN
HARBEAEE, MPKIR—;
= VO bk 4 A AR A L SRR
MORIZES; H B LER KR S RE
A, REEAN IR (B 19),

33 MEEEH HREBESH

331 REEBRHMHRIBESNG

ERHERR: IREEEH RN LE. TRESAERLBNRE. REENRIIE, EB0— DI
HORHIE, MIEFSBITmIZHI AR, KR LTl 3~4 DMIRA KK 20); WA DHEEL L EH 5~6
ANHBALI (K 21)s BEOIRVI A AL REZBARE EMBREAMME N 1A, g R 2 (A 22).
H T 73 DR ke i (B A X S ARV i A XSk LA 6 ) 1 S i (358 B S A AP B 1 S R A R )
PIE, HIHREEARIE . WRARRE A SRR AL BT A T AR B AR B LBy 1 AN(E 23). XX
SRHARAIRE, 1NN, EHR, kAR H 2 AL, BT XEPIRES, T B (1] 24); Wk
KAWARE, A 282 NUL WM, AR AR, WO B MR A, 2R,
B AR Skl 2 N, 2 T EPIRES, Tt [ (14 25) SRR 1 AN,
B X SRR, 1R 26); BSLKMERE, 2 DWRAII. Fraprei B RECAIBA S
fLAs A AL DA T RE, ZHLES A EHIRA, AR D, 2HE, £RT4RMA
B 3B RArse, AR, Heh—A80h, @ AR EEa g BaRR(E 27, K 28).

332 FRIEETHREEEH REBREBLEMNLLE
NAABE T IREE S A SN, &7 BAE RSN, 6B & E RS, W& 2.
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11 2mm [
i

Figure 11. Leaf venation in entrance cave.
Scale bar =12 mm

E 11 EOM ARk EEFIR =12 mm

Figure 12. Leaf venation in entrance cave.
Showing the areole. Scale bar = 2.5 mm
B 12. SEOMFBKEF, RMER. EE5
R =25mm

2mm [
|

Figure 13. Leaf venation in middle cave.
Scale bar =12 mm

13. JAHRt AR EEBIR =12 mm
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Figure 14. Leaf venation in middle cave.
Showing the areole. Scale bar = 2.5 mm

14. SR EKFF, ~MER. EEHIR =25
mm

Figure 15. Leaf venation in inner cave.
Scale bar =12 mm
15. JAAMFBKF. EEFIR =12 mm

Figure 16. Leaf venation in inner cave.
Showing the areole. Scale bar = 2.5 mm

16. EMAKFF, ~MER. EEBIR =25

mm
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B

Figure 17. Transverse-section of leaf (non-primary
vein area) in entrance cave. Scale bar =200 pm

17. RO FIE—REXET . KR =
200 pum

R
Figure 18. Transverse-section of leaf (non-
primary vein area) in middle cave. Scale bar =
200 pm
& 18. Rt FIE—REKXET F L BEBHIR
=200 pm

Figure 19. Transverse-section of leaf (non-pri-
mary vein area) in inner cave. Scale bar = 200

pm
B 19. AR FIE—RAKXEY . EEHIR

=200 pm
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_

Figure 20. The upper epidermis of leaf in en-
trance cave. Showing the epidermis hairs with
3 - 4 cells. Scale bar =200 um

20. SAOLERE, = 3~4 MAMKRKEE.
EEBIR =200 pm

Figure 21. The upper epidermis of leaf in inner
cave. Showing the epidermis hairs with 5 cells.
Scale bar = 50 pym

21. BRI ERK, =5 NMEMKREE.
IR =50 pm

Figure 22. Transverse-section of leaf (non-
primary vein area) in entrance cave. Showing
the epidermis hairs and hairs basal cells. Scale
bar = 200 pm

22 EOMRIE—REKXEY R, "ERE
EREEMIL. ELHIR =200 um
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200 pm
23 =

Figure 23. Transverse-section of leaf (non-primary
vein area) in inner cave. Showing the glandular hairs
and hairs basal cells. Scale bar = 200 pm

23. AN RIE—RKXETF, ~RERE
£4HfE, EEBIR =200 pm

24 i
Figure 24. The under epidermis of leaf in entrance
cave. Showing the double headed short handle glan-
dular hairs. Scale bar = 50 um
El 24, RO TR, mUKERBRELLBIR =50
pm

Figure 25. The under epidermis of leaf in inner
cave. Showing the double headed long handle
glandular hairs. Scale bar =50 um

25. RATRE, RAKKRRELLBHIR =

50 um
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Figure 26. The under epidermis of leaf in entrance
cave. Showing the single headed small handle glan-
dular hairs. Scale bar = 200 pm

[E 26. JAOTRE, mELEWERE. LR =
200 um

Figure 27. The under epidermis of leaf in entrance
cave. Showing the anomocytic type of stomatal ap-
paratus. Scale bar = 50 pm

B 27. WMOTRE, mERWBESFLE. LEFIR
=50 um

: A
Figure 28. The under epidermis of leaf in entrance
cave. Showing the anisocytic type of stomatal ap-

paratus. Scale bar = 50 pm
E 28. SAOTRK, mAFHAMBSTLE. A

R =50 um

el
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Table 2. Compare of P. tabacum epidermis of leafs in different habitats

* 2. FRIEEHREFESH REAILLER

W
Entrance cave

T
Middle cave

A

Inner cave

KK

epidermis

REE
Epidermal
hair

IRE
Glandular
hair

SILER
Stomatal

RN IR EE SR T BHRE
MZEAK(E 29, & 30).

KETL N 3~4 ANHAEE 35); B
BREER S M. HEN: ER
J¥% 168 + 15 Hi/mm?; TR 120 + 12
H/mm?,

BREZ LR E (E 38), 10
KU KA R AR B Sk AT AV R
Fo BREDBHRICKEMRER A
G5 S 3 A AR B0 T8 (1) o7
ki R KN FEAIRESE
W R, BN LFK 14911
Wimm?, TEE 121 + 9 #/mm?.

Il A AR A A0 A T I TRAR (4] 46)
BN 135 + 11 Mmm?.

L MMBBR R BHE SR B®
FEMZEAR(E 31, & 32).

KETL N 3~4 AN 36), D%
KEBHSAMM. FEN: EEK
122 + 11 R/mm?; FFEJF 105+ 11
H/mm?,

MRE 2 RELFAR IR (B 39), Xk
KRB RS ERE 0 % 5 8 Wk
T AR B S SL KA RR B (A 40). &K
A5 ST X S Mt 0 2 A Y ) 4
WAL IR TR o 3R F KA R
BH I E A R I 53 W A A Y
WK 3 (& 41). ZEEAN: B&
127 £10 Hi/mm?;, TR 107+7
H/mm?,

B T AT B A 40 B 2 SR IR (4 47);s
MR BT S LR P ARt 4 a v
(9 48). ¥ N: 535 Mmm?,

KRR . 2 BB R 11
Lo REBELNR L BEER 2
(K 33, 14 34).

KEEZN3~4 A4 h5~6
YT LH I (%] 37). ZE
y‘j: J:%BZ 52+7 *E/mmz; Fﬁﬁ
49 + 6 Hi/mm?.

R LAXCER AR IR B B 2, AL KAR
RRE (] 42)%0 H B 8 ELIR O TR A
%, IR B = ssk
KRB (S 43). 4R 2 —
AR BER AR (1] 44) F S AKAR
JRB (1 45)0 Z0ih 40 ML ST I B G 2
WH. WL, BFER:. LRE
119 + 10 HR/mm?; FERF 94+ 9 1R
/mm?,

RALE S NS, B DA A
AR 49): BRI AR A
SILEE, VA T EE EAINE(E 50).
BN 49 + 3 NMmm?,

Figure 29. The upper epidermis of leaf in
entrance cave. Scale bar = 300 um

29. SAOERRKE. EEBIR =300 um

Figure 30. The under epidermis of leaf in
entrance cave. Scale bar = 200 um

& 30. AOTFF:RE. HFIR =200 um

()
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Figure 31. The upper epidermis of leaf
in middle cave. Scale bar = 200 pm
31 A EREE. EEBIR =200 um

Figure 32. The under epidermis of leaf
in middle cave. Scale bar = 200 ym

B 32. AP TRE. EEFHIR =200 pm

Figure 33. The upper epidermis of leaf
in inner cave. Scale bar =200 pm

& 33. AR ERRE. EEBIR =200 pm

: | O

Figure 34. The under epidermis of leaf
in inner cave. Scale bar =200 pm
34, AR THRRE. EEHIR =200 um

()
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Figure 35. The under epidermis of leaf in entrance
cave. Showing the epidermis hairs with 3 cells. Scale

bar =200 um
35. OTRK, '~ 3 MAMRKELLHR =
200 pm

Figure 36. The under epidermis of leaf in middle
cave. Showing the epidermis hairs with 4 cells.
Scale bar =200 um

& 36. AR THRE, ~4NMABRREELHIR =
200 um

& 00

Figure 37. The upper epidermis of leaf in inner cave.
Showing the epidermis hairs with 6 cells. Scale bar

=500 pum
B 37, AN LR, &6 MIMERE AR =
500 pum
4. i
HHREY, HYEFE L BRI BRI B, (R [23]: %4 BT b s Es,
SRR AR IS SHE AT, BT IE KA ZE 0, W/ ZE RSV F s TR B X A B ek, 40 R 2 TR S U 7 AL,

FRARIE R, PR AEARH ) WA I T [24] IRBEE B B NRENSAAIRERERE .
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Figure 38. The under epidermis of leaf in entrance
cave. Showing the double headed short handle glan-
dular hairs. Scale bar = 200 pm

38 MOTHRE, mUKIEWRE. LLHIR =
200 pm

Figure 39. The upper epidermis of leaf in middle cave.
Showing the double headed short handle glandular hairs. Scale
bar = 200 pm

39. iAH bR, RAKEMRE. EEFIR =200 um

Figure 40. The under epidermis of leaf in middle cave.
Showing the single headed long handle glandular hairs. Scale
bar = 50 pm

B 40. A TRE, REKKWRE. EHIR =50 um

HREAXCKFE IR TN T SRR . AR B DRI, T P B RCK KRR B H 32
T BB FERR BB H RN, WPz, N RS MR B B FE fiey, XL 59 A 5
B, BUHBERITFIERY, EMBIETE, BEERNXERN, FEREH T, MR R
Ny AR IR AR I B R, TR A AR B, 20 TRANE 2 £ o IXmUR I R WIS TR RN

)
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Figure 41. The upper epidermis of leaf in middle cave. Show-
ing the double headed long handle glandular hairs. Scale bar =

300 um
E 41. JAR LR, T"RLKFEREE. LEFIR =300 um
o B
y -.:1 ,:"\- ""1:5»-'7‘
9\
N
¥ i N
7 =1 — -
: 300 pm |
N / )

Figure 42. The upper epidermis of leaf in inner cave. Show-
ing the double headed long handle glandular hairs. Scale bar =
300 pum

42, WALERE, TRKKWRE. ELHIR =300 um

Figure 43. The upper epidermis of leaf in inner cave. Show-
ing the double headed long handle glandular hairs. Scale bar
=200 pm

43. AR LEFRKE, TRLKERE. EEFHIR =200 um

MR IREE R B E B/, RIFE G A ENE R A RS AR i A B
AR, I P AR B R AN e iR BRI AL & IR, AR A B
Bk AR I [24] AHTFT SRR AR R B E 3R B B S ALa S L RO, T H SR TN
MR R B AL S A RO, A MR LE R, BIBEETRIXEERAN, A R ILESR
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Figure 44. The upper epidermis of leaf in inner cave. Show-
ing the double headed long handle glandular hairs. Scale bar
=200 pm

44. AR ERK, TREKWERE. LLFIR =200 um

|
Figure 45. The upper epidermis of leaf in inner cave. Show-
ing the single headed long handle glandular hairs. Scale bar =
200 um
B 45, RMALRRE, REKKWRE. LLHIR =200 pm

Figure 46. The under epidermis of leaf in entrance cave.
Showing the anisocytic type of stomatal apparatus. Scale bar

=100 pm
B 46. WOTRKE, mAFHBESFLE. LLBHIR =100
pm

AN, UL IR BANR BB R B R AR RIR KRR, XA IR & M &R XA
BTSRRI

SR I R R SR> - SR B A R AT, (EEAEBTTR IR CO, A B TR b
FBEDERPIR BRI AE, AR TS IIE R R, tS “AEREZIAE T EYH RSO~ TR

()

0
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2

Figure 47. The under epidermis of leaf in middle cave.
Showing the anisocytic type of stomatal apparatus. Scale

bar = 50 pm
E 47, AP TRE, "AFHERSFLELLHIR =50
pm

Figure 48. The under epidermis of leaf in middle cave.
Showing anisocytic type of the stomatal apparatus. Scale

bar = 50 pm
48, AR TRE, nAFHMASFLERLLGIR =50
pm

Figure 49. The under epidermis of leaf in inner cave.
Showing anisocytic type of the stomatal apparatus. Scale

bar = 50 pm
B 49. AR TRE, " FHMASFLERLLGIR =50
pm

AP BIRNGE R —BG “TANAR = DU IRYEE AR B, K A5 8 B ek s R E
AR, JEBAYER o T DR AR, KGR AOCIE R, MG B R, HRSIRETT IR B
MISR 5 L EMRMEIR —B[24]. WHh, REZBEHEK. ILE AL TR, A0TF bk
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Figure 50. The under epidermis of leaf in inner cave.
Showing the anomocytic type of stomatal apparatus. Scale

bar =50 pm
B 50. WATERRE, "EMMBSFLE. LEFIR =50
pum

AR ALBEE S EERIBEIIMG, e, mE LRl RA RS R G, AR TR
FEIR K R SO EAT I ROt B AR SC IR [16]; X EE4s i 5 1R B & I IR BIRHE) &

BB A KAERE R K 300 m LERGAICE B, SMRAESRGMAE, BUTRRES R
il w2 eSS e, TR7CA BP0 5 RE BRI T35 PHI[25] o AW TE IR TR AN [ SRA: s BRI B MU G R FE
FAAEZE S, IR A SR B IR PR e, ARG P B U B R LA E R [3], A TR R BEAS AR YR, E I
AL O MBI R, WA B S 0 B RS AR AR AR A — e &N . IREFE S
FERRAER AT FEL,  DARCHARF BRI A I . AR, N B NSRIESh I SEm, AP RESR A T
B, A A 2RI, FEERE EE W KL[7]. BT REXTHRE E & MU+ A B

=
J7ARAR AR ARG T H (52012010009714); [ R4 @ S 3 A 20U HCE I H (GDJG20142263)
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