http.//journal.gxzw.gxib.cn
[ &M4 Guihaia Jun. 2016, 36(6) :679-685 http.//www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201401024

FRACK , G RN, . BT R R ERRIE ST = AR R TR SRGOCR [T]. ) VEY),2016,36(6) :679-685
ZHANG YF,HUANG HP, YIN LX,et al. Analysis of relationship among three Sapindaceae fruit trees based on leaf anatomical characteristics [ J]. Guihaia,
2016,36(6) :679-685

ETHREINFIEST=ZMEEFHRRMIEZXR
HAGE, HET, RILH, R, RAH', FRS, AE

(1. RWIERE Aeibe, BAWT 650214; 2. R4 m AR T R ALK TARBTFE e, BB 650214 )

o OE RAANYI R A ST, X 3 FhIC R 10 473 F o i F 4 U K 3% Bz Ak S AR i A T 085
IR R HE G RIAT R 5T . 25 R W10 it 35k S v ik, ne R b0 2544 2 S 2R Bz it Al
Atk 3 F5 . KIS R SR TR IR K AR IR 2 G/, 25 5 L B TR ks U TE R R = AR
T MRS (R , Jo 75 WS AU (R . AS[R)iaRE B | b 3 B RN 3 R A 4 4 R T 40 20 29 1 TS 1 40 531 A
175.23~318.84 . 11.18~25.13 7.49~20.43 50.01 ~ 124.59 F/ 84.0~ 173.64 pm WAL 4004 2~3 )2, L4,
MRS R L LS A AL 2R 2 Ll I A2 K R e A L A R A A R 2.65~5.77
0.52~0.82.28.89% ~39.95% 1 44.89% ~55.57% , F i BRI AR/ LI R RERIIE , F R ITLFE K
B, AL R KB ; e B 0 3R 5 AR AR | 2 8 BE VR IR F 3R e B3R i & AL DY 8k 1]
T s B35 128 Bz 4t 55 Je MR AHGE (R R BE SRtk . R W/, 10 b 1 e RO P RS  Horp i — 28 2
FHRE B TR IR IR SRS U 4 N = H A5 45 A B R R — AN,
KEBIA . TR TRER, MR, BEUISER, R A, RIS
hESES. 0944.56  XEMARIEFE. A XEHS: 1000-3142(2016)06-0679-07

Analysis of relationship among three Sapindaceae fruit
trees based on leaf anatomical characteristics

ZHANG Yong-Fu'"?, HUANG He-Ping', YIN Li-Xin'"*?, CHEN Ze-Bin"*
HUA Jin-Zhu"*, NIU Yan-Fen"*, LIU Jia-Ni"?

(1. School of Agriculture, Kunming University, Kunming 650214, China; 2. Engineering Research Center
for Urban Modern Agriculture of High Education in Yunnan Province, Kunming 650214, China )

’

Abstract: Ten germplasms of three Sapindaceae fruit trees were analyzed by their leaf transection and epidermal struc-
ture ,using paraffin method and tissue segregation procedure. On this basis, genetic relationship among these 10 germ-
plasms was examined preliminarily by cluster analysis in SPSS. The results showed that the leaves of 10 accessions were
bifacial type,and their leaf transection structures all consists of epidermis, mesophyll and vein. The midvein thickness
had significantly different as longan was the greatest in three fruit trees, longli in the middle and litchi was the
least. Midvein transverse of litchi was rounded triangular, longan approximate semicircle, and longli was approximately
flat circular. Among the difference materials, the range of leaf thickness, upper and lower epidermis, palisade tissue and

sponge tissue were 175.23-318.84, 11.18-25.13, 7.49-20.43, 50.01-124.59 and 84-173.64 jum, respectively.
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Palisade tissue cell had 2-3 layers in all materials. In addition, VDP, P/S, R, and R, were 2.65-5.77, 0.52-0.82,
28.89%—39.95% and 44.89%-55.57%, respectively. Epidermal cell of litchi was small, polygon, anticlinal wall arc,

lower epidermal without trichomes, and stoma was long oval ; epidermal cell of longan was big, irregular, anticlinal wall

sinuate, lower epidermal with trichomes, and stoma was oval or suborbicular; epidermal cell morphology of longli was

similar with longan, but its anticlinal wall was corrugated. The cluster analysis found that 10 accessions were firstly di-

vided into 2 categories, which are Litchi and Dimocarpus. And then the Sanyuehong and longli were separated as sub-

group in each category.

Key words: fruit tree of Sapindaceae, leaf, transection structure, epidermal structure, cluster analysis
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Fig. 1 Cluster dendrogram of 10 Sapindaceae germplasms resources based on leaf anatomical characteristics
®1 HABEDEN
Table 1 Leaf transverse structure
ﬁ)ﬂi‘*ﬁ*"‘l’ TM Tl. TUE TH‘: Tl’ TS RT 1al,
Germplasm material (wm)  (pm)  (um)  (pm)  (am) (gm0 CEVPP gy ) P8

BRI Litchi chinensis var. fulvosus 792.13e 220.82bc 13.79cd  20.43a  63.80e 122.70b T 2 3.60 28.89 55.57 0.52

UWF2E L. chinensis cv. Feizixiao 722.02f 214.43¢  17.14b  19.26ab 77.39cd 100.8lcd T 2 337 36.09 47.01 0.77
= H4L L. chinensis cv. Sanyuehong 850.11d 319.84a 11.18d 10.43cd 124.59a 173.64a T 3 265 3995 5429 0.72
FEBR L. chinensis cv. Geiwei 665.87g 214.12¢ 18.31b  20.25a 71.47d 104.09¢ T 2 3.11 33.38 48.61 0.69
TJet%#5 L. chinensis cv. Wuheli 720.01f 259.97b 25.13a  18.67b  95.08b 121.09b T 2 277 36.57 46.58 0.79
75 Dimocarpus confinis 961.12¢ 209.44¢ 17.34b  9.59de  79.46¢ 103.17¢ O 2 458 3794 49.26 0.77
£k D. longan cv. Shixia 1032.30b 210.36¢c  14.38¢  11.18¢  80.91lc 104.02¢ O 3 491 38.46 49.45 0.78
R D. longan cv. Zaoshu 780.53¢  187.39d  14.84c¢ 7.49f 69.25d  84.03¢ O 3 416 3695 44.84 0.82
RIE D. longan cv. Linglong 1194.57a 207.0lc  14.02¢  8.53ef  70.09d 114.37¢ O 3 577 33.86 55.25 0.61
HEK D. longan cv. Zhonggiu 785.23¢  175.23e  12.59d 8.11f 59.01f 95.52d O 3 448 33.68 5451 0.62

. RSVRIF 5 BRI Duncan AT 202 K12 5 % (P<0.05) . Ty, BKILEE, T, WFHRE; Top. FRIEIERE, Ty, FRIEERE, T, HHEAISUL
[E; T,. MARALURIE; MS. TPIKBIUIER ; CL. MM LU )R £, VDP. MRS EE ; P/S. MHAAZN S M4 H LU R L Ry T L BVEE Y R L
R,. A HLEGAE. T. =ME; O. Y,

Note: Different letters in the same column indicate significant differences among means according to Duncan’ s multiple range test ( P<0.05). T,;. Midvein thickness;
T, . Leaf thickness; Ty;. Upper epidermis thickness; T, ;. Lower epidermis thickness; T,. Palisade tissue thickness; Tg. Spongy tissue thickness; MS. Midvein transverse
shape; CL. Cell layer of palisade tissue; VDP. Vein Protuberant degree; P/S. Thickness ratio of palisade tissue to spongy tissue; Ry. Leaf tissue structure tense ratio;

R, . Leaf tissue structure loose ratio. T. Triangle; O. Oval.
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Table 2  Leaf epidermal characteristics
TREAAL
., . TEREERK Stoma of lower epidermis
2 = e

fuilpiv vy SI% % jS(./]\ Aﬁtﬁli | Lower epidermal
Germplasm material e S Awichnl UL i e

(pm) Openness Frequency

(pm X pum) (mm™)
¥BIHAL Litchi chinensis var. fulvosus p S A Oc 5.12b x 2.18ab 14.14e
T4 L. chinensis cv. Feizixiao P S A Oc 3.63d x 1.68¢ 14.33e
= 4L L. chinensis cv. Sanyuehong P S A Oc 4.09¢ x 1.50d 37.39¢
HEBR L. chinensis cv. Geiwei P S A Oc 4.79bc x 2.40a 24.98d
TJeHiF% L. chinensis cv. Wuheli P S A Oc 4.49¢ x 1.89b 47.34b
W% Dimocarpus confinis 1 B U 19.38a 4.45¢ x 1.79b¢ 17.99¢
p if

£ B D. longan cv. Shixia 1 B S 13.96b 5.45b x 2.12ab 55.28b
B D. longan cv. Zaoshu 1 B S 15.87b 7.09a X 1.31e 42.41bc
RIE D. longan cv. Linglong I B S 14.66b 4.51c x 1.64c 27.67d
th#k D. longan cv. Zhongqiu I B S 13.79b 3.33d x 1.25e 108.12a

H: P 208 L ARNDE; S. /h; B. K AL I0E; U 3R, S, BBIR,

Note: P. Polygonal; I. Irregular; S. Small; B. Big; A. Arcuate; U. Undulate; S. Sinuate.
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Plate | Leaf transection structure

MR HEUIMA5H MV, ik MT. nHR4SL, A TR B. I8 F5; C. AL, D. Hbk; E. £, F. B3, G. A

MV. Midvein; MT. Mesophyll tissue. A. Liichi chinensis var. fulvosus; B. L. chinensis cv. Feizixiao;

C. L. chinensis cv. Sanyuehong; D. L. chinensis cv. Guiwei; E. L. chinensis cv. Wuheli; F. Dimocarpus confinis; G. D. longan cv. Shixia; H. D. longan

cv. Zaoshu; L. D. longan cv. Linglong; J. D. longan cv. Zhonggiu. Pi. Pith; Xy. Xylem; Ph. Phloem; S. Sclerenchyma; Pa. Parenchyma; U. Upper ep-

idermis ; Pt. Palisade tissue; St. Spongy tissue; Bse. Bundle sheath extension; Lo. Lower epidermis; Eh. Epidermal hair; Lv. Lateral vein.
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Plate I Leaf epidermal structure —ad. Upper epidermal cell structure; ab. Lower epidermal cell structure. A. Litchi chinensis var. fulvosus;

MR LR ad. FEBAIELEH; ab. TR . A WELK,; B. 075, C. =A%, D. Bk, E. i, F. &

B. L. chinensis cv. Feizixiao; C. L. chinensis cv. Sanyuehong; D. L. chinensis cv. Guiwei; E. L. chinensis cv. Wuheli; F. Dimocarpus confinis; G. D. lon-

gan cv. Shixia; H. D. longan cv. Zaoshu; L. D. longan cv. Linglong; J. D. longan cv. Zhonggiu. Arrows indicate stomatal apparatus.
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