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Comparison of leaf anatomical structure between Salix gordejevii growing under
contrasting habitats of Otingdag Sandland and Salix microtachya var. bordensis
growing on the lowlands of dunes
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Abstract: In order to determine the relationships between the leaf anatomical structures and drought resistance, some important
attributes of leaf anatomical structure, were compared between Salix gordejevii growing on different sand dunes and Salix
microstachya var. bordensis growing on the lowlands between dunes. The attributes compared were: thickness of leaf, size of
epidermal cell, size of palisade tissue cell, cell density of the first layer of palisade tissue, thickness of epidermal cell wall and
cuticle, and thickness of midrib of the plants. Analysis of variance showed that these important attributes were significantly
different (@ < 0.05) between the two plants. In comparison with the leaves of Salix microstachya var. bordensis, the leaves of
Salix gordejevii , under all the observed habitats, were thicker with total-palisade type, identical face leaf and thicken epidermis
cell wall with cuticle. The results also showed that the sequence of drought resistance is in the order of Salix gordejevii on the
drifting sand dune, Salix gordejevii on the semi-fixed sand dune, Salix gordejevii on the fixed sand dune and Salix microstachya
var. bordensis.
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M) ( Salix gordejevii Y. L.Chang et Skv. ) RGMHHRK —FEPLEER, RESL T RS ¥ W5
VEMTIERVEREY. REW TR I MY ENRS, ZRVERESHERER, HIEAFHBR,
BRI ERFEWERHAREMN  EEZRRARE. BEPENEENHEEYNARER, HILEH
DL B RE, K BRI /NI Salix microstachya Turcz.apud Trautv. var. bordensis (Nakai)C. F. Fang)
BB EEHARIZ — %8950 K53 5% 0B 5F 0 B B AR 3

B AESIE CENERE, EFEESRLYM) 06 Bl FT/MERNAR, HERSEH ERER
BEER, D&, XNPEHEYH FBHEHFATERNRES A D BXFE—-HEDERRERE PN L EH
TRABNRERE . B, A 30X 5348 76 A 7] A 38 00 S A0 & fe TR 3t /N LD A0 0 e 84T T A I 2%, i
MH BRI RAEMBEERXR, RIREWN AESHEE NS AT ENESENENTR
BEE A, N BN RIS B RS R QAR AR EYERE TR TR XHHE AR
FHAE.
1 BRE5FZE
1.1 R

R AL T 45 AR IR B IE 16 M A9 SR AR AA R4 (42°417 ~ 42°43'N,115°57" ~ 115°59'E) . R4E 58 o IE 15 1
SRZRBEHH[SETR, ZHEFIRE 1.6C, RIFRMEBE - 40C, HHBEHRE 35C, =10CEHBR N
2000°C ,SFFEFT & 367 . 1lmm, ZENABEILR, B THHBER, EEX TP BE™E , BEEHFH, T
FEHEEEZE LT Y (Ulmus pumila var. sabulosa), #E A X B A B W ( Salix gordejevii’) . /> 41 4 ( Salix
microstachya var. bordensis) /N #5838 JL.( Caragana microphylla) .3 5% ( Hedysarum laeve )5 ; A Y FEHFEE
Z R ¥ (Potentilla acaulis ) &2 F 5 ( Cleistogenes squarrosa) .1 B & ( Carex duriuscula ) VKB ( Agropyron cristatum )
&l
1.2 P HEfES MR

MRBAERMAE SRR TR RENT R K 0.5~ lem, RHEFTEA FAABE. RAEM
G E, MR EEN 10um, L —ESNELE, PHEREH A BIBRAAREFT . £S5 T WE. 0
BRI, BiBRENAFEE A L 10 MREN VA, TR SAS(SiH 4 RS R #T
FESTH ISDR/NBEERR)ZEHES,
2 &R
2.1 MHIRE R SRR IE

G370 FE 7R 5] A S B A0 K o (B s /N CT D o R S MR TEE % 1,
2.1.1 ARAEJREYIHN A BHEMOLFERE MHHEYES, BV E, £ TEE&H—-EHABR4S
BCARHINRE, EERESRER., L TREARIENELARERE, F TEEXYHSHE S,
Wik e, heEmnt, ERETMEAAMBEK, FTRE B HRMIRE/N, BI04 R HEF 5 R
Bifho ERETRE, LAE, ERTERIEER AN DEER EP - IMESHERETER, AR K;
TSN —AHEREE ERE ANBN APEREL LRE(RE 1.1~ 1.6),
2.1.2 AREFEOHFBALSHHXS ATHEUNEE RIVERNEHNTF SILISHEIARS X
RARER - FEEMTE,FEEPE BEYENENTFSILBNET RS & EARER—FE; R
HVE FEEY AT EREAEHATTREAE, BEDEMOENT S L TREEARK/NER
(RE1.1~F1.6). |
2.1.3 ERMEBE/DHIT b B RIAMFE AT BYIEE NI A TR A R, £ T
REEH-RARAR ARV ER, EERERER. & TREARA/NER, b FEEARMED
BEAHRARE., L TREMSHAERIL SABWRIAR S XRARER —FEm., vFpE M, v
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EH, ERETHEAAAREEKR, TR EMEEAARE/D, AsZEARAFTI R vER. ERET
Rl ERAE . ERPHRMEERS LRI L&Y 6 ERE AR CLE 1.7.81.8),

2.2 FREHRKITEDT

HYXMTEAFHENLEHEARAN T ANER, XEFTEARANEYTRANEFBES B, BT
LA R Z 0 T 5 3T B (&R Do

21 HEIHLHMBEEBRFTESK

Table 1 The indexes of anatomical structure characters of leaves and variance analysis

- - E Bt /N1
Wsh v KR FHEVEHEY BEW LR E . I ﬁ: hap
By . e . . X . Salix microstachya var. F{E
Plan . Salix gordejevii on the  Salix gordejevii on the Salix gordejevii on bordensi the int F Val
o .
t species drifting sand dune semi-fixed sand dune the fixed sand dune reensis on Te inier e
dunes lowland
M B Thickness of leaf( pm) 188.0 180.0 178.0 133.6 19.69° "
Breadth
LREMBT < F Breadhx 16.3x 12.1 16.0% 10.2 15.5% 10.7 14.5%9.5 2.98"
thickness of upper epidermis cell{ um?®)
Breadth
FREBMT x B Breadth x 2 15.3x9.7 14.6x9.9 15.3x10.7 14.3x9.5 0.87
thickness of lower epidermis cell( um?®)
FE—RMEAAAME x T Length
x Breadth of the first layer cells of 31.3x 10.7 35.2x10.0 29.9x8.3 26.7x8.5 11.31°"
palisade tissue{ um?®)
F-EMEAARAEEE
Density of the first layer cells of 8.4 8.5 11.9 9.7 26.57" "
palisade tissue(}*/100pm)
REGBRSIE + AEE  upper 3.3 2.5 2.6 2.2 1.59
JEE Thickness of epidermis
cell wall and cuticle{ um) lower 3.1 2.2 2.3 2.2 1.46
F Bk Thickness of midrib(pm) 742.8 605.3 443.7 302.1 138.7" "

* *» RINERBREBE; »r RREREFE(¢=0.05)

* * Means very different significantly; * Means different (& = 0.05)

MR IHTEMFERTUEL, PR ERARERNEO U R LM NNEYEE S— Mg
AAMARD F—-EME AR ARERE ETREE 4 MG LEAREEMNER E L XREHATE AN
X—#EHEERBE EHRNINMEGLXAEEFER . HIHERMN 8 NMEFREE KB R R 8k L &
BERR, N EE MEHRAARGNE-EMEAANARTEEE . EREE 4 MERBEEAMN 4 M

BERYM, ITE4NMERLELBRAREELR B UM T LSD BEHE(RE 2),

%2 LSDESELRTLE

Table 2 Summery of LSD multiple comparison

F-EMEAR F-EREaAR
oA MPKPRK x T MEERE E4-9:
P Thickness of Length x Breadth of the Density of the first layer Thickness of
- ] leaf(pm) first layer cells of cells of palisade tissue midrib(pm)
ant species palisade tissue( pm? ) (A~/100pm)
T¥{E sr4R FHE sref FHE 534 Ti{E s
Average Group Average Group Average Group Average Group
WY E MK Salix gordegevii on the drifti
4 # Salix gordejevi on the drifting o A 313x107 A 8.4 c 742 8 A
sand dune
F B E W K/ EH Salix gordejevii on th i-
=Y  gordgen on The SeME - 180.0 A 35.2x100 A 8.5 c 605.3 c
fixed sand dune
" Sall dejevti the fixed sand
RV EMYFM Salix gordejesi on the fixed sand 0 A 29.9x8.3 B 11.9 A 443.7 B
dune
R H#E /DT AR Salix mi h . bordensi
FHESR/NLH Solix microstachya var. bordensis 0 o B 26.7x8.5 B 9.7 B 302.1 D
on the inter-dunes lowland

a=0.05 KFT ,AREZREZF ANERTEE A,B,C and D is different significantly each other when « is 0.05
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BREHYHEELATERNEREHTOA ARZFEE ARERAEE, AR 2 TUFHBEY
BEMEEDMHS N 2A, A ERRESEHENN 1 E, /M EER 1 H, BESE —-EMEH8 91 K/0
WRAR2A RBIVENEHMNLECDENEN S 1 4, B 80 R Esa M 14,
BRES -BEHMEALHAREEETANIA RV ENENN LB S ENENN 1 4, B L/ &EH
MERMEHE /DAEIE R 1 H, MAMMHNEREERGFEEEER. ISDZEHKIRET 4 MEHRHR
BERNAFERE: EREE>F - BEREAAAREEE > F-EMAHAHMRA/N > HEE,

2.3 R4 R EAD LA K B R /N LD B BT B L AR

HEILR2HTESHURISD ZEURALUEL , AFEAREENENARE TRMEY . BHT
AERKE/NEEARRE, EBXFRABHBM KOS, BAEREEEREER/NMRFRKE BB EH
Y > FEEVEREN > BED ENEW > REE/Nam, A ERIVEMEEED R ENE T
MEBEFGEE HARE, L TREARAMENMEEHRRENAKRR, EkES, MRk, mHE
BE Y ENENERERHHEIRE, ETEGERTAAERDIVDENEEEY LHEY, BEHHE S T4E
K R /N A
3 itig

HMYBENESEWRESHABENBNERKFRFENMENN, ERISINRESEHENER T, HER
BEWEHERENTEERK, M HASKENRRENAEY , FENEEFENOTAERT —&
3% 0 F R AR,

FRAHTHYNESENERE, HRZAENIHRENT ZER, MBS ARG EEG N
AR AERFRENS TRERNESENEMNE, TGS LB EHYN —REFE. MO BE, 6%
KEESEEY , ARBHABKMOEEDRAR" , BB LA ERRKINIFEE, BEKY, ARE
EEERBOTTREE, ATLAB b 58 A BBIRGE" . B4 BRENARELAEEVRTEIER, FHE K
TEARABERA B, R BEEY, ERMARENMEGCEMY N RERBEN —MEN, BANREH
AP KER, M FHEBKIVATENA —EEX, XBUEEYENTREHN—FRR""Y, REHEYN
HE BN, UBAOM A BER, AR mRMNSE/DNET UBAOERE , XS ERAR, B, BAEEYN
HAMERBAABETEAR,HEERAOMZHALARKT AT REHXEZDERH AR HH5, X
A AR A AR EHITREERY R R, R AR MR A RN, B B, N
VAR ERRE., TREEREHKIMFTHOER, RSN ERNESATEN TRIFE,

HTHAHRAENN 3 AR REHEERE RAOER RS KBURZELBS TEGEZR, UL
FEIHMARERENENH FZRIEESEHN LU FE—-CEHNER, BRIV E, BT RHEESHREL KA
fERE,ZRBER  BMAKER FHAWEMAXMER BN, TiEEMEhs FRAERN ZEE/D, LK
Ar AR AT, BT LA K 7 Fo (B3 B /N ED D EL 43 A 7 3 BRI SR B i B3 R 8B 1B K

SARTE 3 FRRAE RN AR L L K Nt B, RARRNOMKEE D, R4k, v ESE
M, b REAM SRR B R AR, A TIBE AT LR B 00 & R RE , SURT LAk 4 T 5 4 X 38 Rk B 34 o
MG, FEAFERDIVEHEWNSILE MR TR, X T UABAEE, 26 ERSIY EMERED
e EREMr  BAE R AN EK, AREHEL MK RIS, LSRN ST ER /N,
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