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ANATOMICAL STRUCTURES OF IOUNG STEMS
AND LEAVES OF SOME CARAGANA SPECIES WITH
THEIR ECOLOGICAL ADAPTABILITIES
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{1. Northwestern Institure of Botany, Academia Swnica, Yangling, 712100)
(2. Kunming Institute of otany Academia Siniea Kuming Helongtan 650004 )

Abstract We deal with the anatomy of young stems and leaves of some Caragana
species, the results are as follows: the young stems of all five observed species are i-
dentical in general structure, which have the characteristics of 5 — 7 cortical strands of
fibers and developed periderm, in accordance with those of some other species by pre-
vious reports. The structure differences of leaves of eight observed species are mainly
in the following aspects; with or without hypoderm, differential degrees of palisade
and spongy tissue, and quantities of tanniniferous contents in mesophyll. The special-

ization of anatomical structure in Caragana erinacea, a species of high altitude repre-
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sentatives of Xizang {Tibet) and Sichuan, reflects the adaptation to special habitat of

high altitude and cold, and this enables a plant 1o differentiate strongly into xeromor-

phic structure. Therefore, it is of obvious significance in ecological adaptability.
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Table 1 Localities and habitates of studied maierials
HHES EEHEY RREAERRERR
No. of f;;@ﬁ; IF l:'htm Ecological Collector and
materials axon wocattty types sampling date
— L PO S0 E AR | SRR R | S e R R L A
1 _(" bicotor e Forest and grassland | Zhang M. L. Chang Z.
) Maerkang, Sichuan | species Y. Jiang H. 1994.8
, | memsmA | mumarwy | PHERA KR I,
C. boisii Lixian. Sichuan orest and grassland | Zhang M. L. Chang Z.
. ’ species Y. Jiang H. 1994.8
3 LR BIL LEHXEHiRS B FHEAM
C. rosex Quwo, Shanxi Grassland species Chang Z. Y. 1994, 9
g L PO AR S O RS | AR R KATH .. %E
4 c 4 i Forest and grassland | Zhang M. L. Chang Z.
- femsa Maerhang, Sichuan species Y. Jiang H. 1994.8
s HEMBIL | WIS RRAELLE | EE o
C. opulens Maerkang, Sichuan Grassland species v, ﬁng lH.“1994,Sg )
] AWABL | EEIHLE g N e
C. framchetiana | Gongbujiangda, Tibet | Plateau species z_a;-lggw, '7 - Ang -
ARAMIL | peEen B e
? C. stipitata Huashan Mt. Shanxi Forest species Zhang M. L. Zhou
' ' s X. H, 1994. 9
o | nmAmL | mese RRERE | HERKEN
C. erinacea Dangxiong. Tibet an an Zhang M. L. Zhang
desert species 8. Z. 19947
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FME. BB FAABEEHBE, FATHAEYREYR, BE 8—12pm, LFT—FH 5%
e, £ OLYMPUS—BH2 B4 RiE T WMEHEH.

2. MEER

2.1 #h=E

RUEMRA SRR ARE ERE AR EEAAIEREAN. REHAKR 12, #F7
HE, FERHRER ARSI EAEE, —BRILREN 23 BARHENEF, X
FTHRRHEP AT, & S RERARBEA R T (KBRS AR BA 7 H), Bt #E R
myhsEE, EME BRI AE(ERT . 1.3,6). AEEE BHRRE, KEFEEEREARS
B. KEREHEMZE K, BRARN, — B3-S B. RRBEANED, ARERZ M
EERT. BEREHARE.CHX GEARE, #E&&E. BEHHERE, RH T % —
REAEFEHEE, SERAH RN RSB TFTHBENERTHAD, SR 7], 5
B, AERKERRHABBZENE | EMERANENFEEHE, #EALRALS
BRAER AR —RBEER R, E R SR ES BN 5 K, 5REITHE BT,
PR EFENFR(IAFREEEILD(EET 6), B WEMBAM EaYLIFERY
TH,
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Table 2 The stem anatomical characters of 5 Caragana species
$71E B E B | MEE Y S & B
#* N B OR) | 58 pericyete | B (R) [ZABEH S| TRTHE | T
# CHArACEn - rnical fib - 4 Interxylary| Sclerenchyma be- | Place con- ace  con-
e fiber toer fiber tween vascular tis- | taning tanmin tallnlng crys
' {strands} {strands) | sue and pith o
Taxon
HEFE 23
_ : B 2—3
. bicolor 5 ; |_1§‘2. 2—3 2 1 verti- 12—15 BRE A few layers | Layerof cells | B Pith
cil, 2 -3 layer . .
adjacent epi-
dern'ns
2R, ARHEITY 2
C. boisii - verticils, innmj verticil | 7—8 X Without a?cjief . Without
1% CONUINUOUS TIryg
1,23 BILiEm®
C. rosea 5 M Cverticl, 2-3 10 0 | B 1 Layer % withowr | B4 Pith
layers and nearly con-
tinuous ring
EETEHE
M E Spo- | RERHMA
C. densa 5 X Without | 8—10 X Without radic in cells | Epidermis
I under  ep1- and pith
denmus
HEEER
BH M Pit
. opulens 5—7 ' Wuthout 10—12 HE A few lavers X Without and  inner-
I most cells of
cork
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Table 3 The leaf anatomical characters of 8 Carag ana species
: H1% Peticle
FPosition r }
EER%®E L EEETR
" W Seconadry | TR T L | FRETL . .
e \ . With or with-
Shape vascular Place contain- | Place contain- out  hypoder-
strand in | ing tannin ing erystal mis
Cortex :
BAESERE
C. franchetiana 7% x & RE Fi
’ Round Without Without | Epidermus Mot con-
tinuous
M2 \
TR At bod .
ap I n SRR k| o BEm | ARTEY
C. bicolor Round p Sporadic  in | fl Few scle- | Withour or
oun ]O:r ‘::an‘::c:;; cells of epider- | reid not continuous
adaxial range mis and rays
FH 2 BH 2 sec- % ERIN T %
C. boisit Semiround ondary vascu- Without ! Few wi-thout
lar strands raphides
. uin gy | 4B S se E | age %
« stipiata Subround Ta.r st?;n;:xu- without | Few lithocyst withour
. HirR KM =
BB EME | gy 2 sec. | W 2 41 M | AEFEL
< WL Round, | = 0 o | Two layer | 2 5 Epider- | T 8 With
L. densa hollowed on ay Y I 'v. mis hypodermis or
daxial surf lar strands cells near ep- not continuous
adaxial surtace . S
dermis
X, mfhE '
c 8 ¥ Round, x F B2 T
L oS truncatus  on Without Without | Cortex Without
adaxial surface
i B, 3
R, TH KR4 e
c : d hol- xI B £ Great | ¥ Epder- | ETEHE
| eriacea :Oo:l;d' on Without amnountin Cor- | tis [Chstinct
adaxial surface tical cells
ERE, L
MM Sub- % % MEHHY %
C. opulens round,  bel- without Withoyr | B Meny in Without
lowed on parenchyma
adaxial surface
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MR Leaf
|
FThHRTHEE | BRMNSHEHRD . o . "
¥ (B ) Fiber | b 8 H Differential de- | fiﬁﬁiﬂ?ﬂ]ﬂﬂﬁﬂ&fﬁ & 8T ﬁsu Q%Wﬂlﬂl
lavers of me- ce o alisade  and | © rangement and mor- | Place contaiming | Place contain-
v &r P hology of spongy cells tannin ing crystal
dian vein spongy tissue P !
|
ps S B % SRS
Differentiation Tlense Without Few
HE SR EELRE ) BB SE | STEGH
2—3 iE B M Subisobilateral | dense, short rod to sub- | & Many secreto- | B Few scle-
round ry cavities reids
14 b B B Differentiation | &, HEREBE | L 4>
distinctly Dense, round or subround | without Few
I .
x AL B Differentiation | BHLH x RE S E
Without distinctly Loose Without ew T orn on
epidermis
| Ee R Rk
3—4 ﬁﬂzﬂﬂ & Differentiacion Dense, subround or ob- 3!3_ RER
distinctly 1 Without Cortex
ong
o7 40 B 5 HE P B % i
4—56 T %™ Subisobilateral | ¥ Cells near abaxial are _ - )
Without Epidermis
short, loose
ETFTE#HKE
" BRAEE, SBE | & 7 &
5—7 TR ™ Subisobilateral B BT Cells & Many secreto- | Square in un-
are oblong, dense .. B
ry cavities der — epider-
mis
3—5 44k B B Differentiation | B & o EEAT HE'H
distinedy Dense Without Squal_-e on epi-
dermis
2.2 MR

RUERAEE R REEMEAMER PR (EEL 4,7-10), BRE . KR
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MRESET, SEREREOBA(ERL:8,9), HERAAH ML HRHEN, M WK
HAEYARESEMEEE. THERRHEER 2—4 TRIEE BRI 9).

2.3 Mk

MUEWREARICEE, #73%E A LAARE. LRENBERE, TREFEHF
RAERE, FRESSAEENTERERL: 15, EaXaBAERFERRTHEY.
MAARS L ASRAREWMEAR, FEMLE T FEOT, 520 FHE 0T 8, N2 5 &Y 28
Bk, EaMHEHRTE(ERL:13). SETHREYHARD AR HEEERL .
18), MBKE 4 Sha, 75 K AL 191 T (R s o B B iy IR SR A R0 B SO BB
HHEMWATDES, FAFRZ A BT HIE"Y, £kt aet Ea% 7—9 B(EKT .
14), /MR ERFrHREAAD, SAERTEEARY B RSN, Ddh - BEEN R aE
(E1:13), KM EME TS HE XY,

3.4 i

SHEEJLOZERSEILER £HRIMEM, Metcalfe #1 Chatk{ 1959 ) 1813 #Y Caragana
arborescens H1 C. microphylia BHEHMEHEHFERY  ZWHAKLFT LHEEE. HE
ERTREBRAHER AERE ERFEGBRFREVEMNE T A B AR FHRE.
HEAUAEE BT EEREHESNSHEER, TRKEENG. IR -FHEHEYS
#‘glﬁ.?]n

ZREMTREMMERTEATRATER BSR4\ SMEHES M EERET
SRESFE(FEI), BEELSMEEAS EBRERBEFE KSRESY, ZREHFE
AR ESHHEREERERY . EXMBEERETEFNPHRHE(FERHBBAA
NEMEAENBES L EESALEHNESY, T RFMBER, LR FEMEREEY
TELETER RELTHFS, XRHGWATEEEN, BErAmBELMRE, L bixskdp
SRR ECABRRE, HEAF —REFWHH NG H, K0 B 248 06, B mEms
#H L 2R A RBEAE,

SHETFTHERNENEREIL(C. eringcea ) B—TRBAR . SHEF WEEEER
B, ERRAEHRAHSFL TR RMEMETE, ERAREXGS—T RE), HFEM
B R SHES&FREMETHRYE, KRR SR AERAER, (€58 HE A7
S RSN EMAFHEMESENE,

2 % X ®
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BEiED 1 EHEBJLEE 10, 20 ZeHBILHE, 210, 3. SEAYGIL, NE, - 10. & FEEBIL.H
. v 25, 5. 2R W L, - 100 6. FERBIL A, <10, 7. LEEWL, MHE, <25, 9. NERY L, 1, ~
25. 9. WobEW L, 0, * 25, 10, ZEEG )L, oA, - 250 11 RREBIL. A, - 100, 120 ZEEW LS, -
100 13, LLFEMAIL, PHS, X 100, RIEFEHEH. 4. FRS%IL, H 8, 100, RERETFASSTESEE,
15 @RIl R, - 100 TETEMRARTRES, 16, ZGHG )L, 0HE, ~ 100, 17. BrH@ETIL, R, » 25,
18, —ta@aw L, A, <25, 19, NIFAR\IL, A, ~ 25,

Explanation of Plate

Plate ]  Fig. 1. Caragana densa young stem, * 10. Fig. 2. €. bicolor young stem, % 10, Fig. 3. . rosea young
stem, - 10. Fig. 4 C. stipitata pedole, ~ 25. Fig. 5. (. bieolor young stem, ~ 10, Fig. 6. C. d0is young stem, ~ 10.
Fig. 7. . rosea peticle, X 25. Fig. B.  erinaces petcle, # 25. Fig. 9. ., densa petiole, %25, Fig. 1. C. bieolor
petiole, %x25. Fig. 11. C. boisii leaf, < 100. Fig. 12. C. biclor leaf, < 100. Fig. 13. C. roseq leaf, - 100. Showing sub
- isobilateral leal scructure. Fig. 14. C. boisii median vein of leaf, ~ 100. Showing outer [iber layers of median vemn vascular
Gssue, Fig. 15. C. erinacea leaf, ¥ L00. Showing hypodermis cell and tannin content Fig. 16. (. bicoloF leaf, - 100. Fig.
17. €. densa leaf, > 25. Fig. 18. (. feolor leaf, » 25. Fig. 19. C. ermnaces leaf, ¥ 25.
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