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Difference Analysis of Anatomic Structure of Fraxinus mandschurica Rupr in Different Ecological Environments

WANG Xiao-yu, CHEN Dan-ping, XU Guang-zhao,LU Jing-mei~ et al (Northeast Normal University,Changchun, Jilin 130024 )
Abstract [ Objective | To explore the Fraxinus mandshurica Rupr evolution of different internal anatomical characteristics in the shade environ-
ment and sun environment. [ Method ] Employing paraffin-section method ,wood segregation technology ,unarmed slice method and optical micro-
graph technology ,we performed a comparative study on the structure of petiole,leaf,timber and xylem vessel of Fraxinus mandshurica in the two
kinds of circumstances respectively. [ Result] In the shade environment,its cuticle of petiole and leaf was underdeveloped ,and aerenchyma meso-
phyll cells were developed. Spongy tissue was underdeveloped,and palisade tissue was sparse. The diameter of vessel elements and smaller and
stomatal sparse,showed the structure characteristic of tolerance of shade environment. In the sun environment, its petiole and leaf showed the tan-
gential wall corneous layer thickening, mesophyll cells were small and compact. The layer number of palisade tissue was more. Spongy tissue was
dense. It could refract light intensity effectively in order to avoid leaf burns. Vascular tissue was developed. Vessel diameter was bigger,and made
the ability of transport strengthen. These were the unique structure of the plant in order to adapt to the drought environment. [ Conclusion ] The re-
sults provide theoretical support for further exploring the rivalry adversity of plant and anatomical structure ,and confirm the plant internal and ex-

ternal morphology is closely related to the environment.
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Table 1 Microscopic measurement on the structure of petiole and leaf of Fraxinus mandshurica in shade environment and sun environment

- M MBZIEE  RAMEREE TRIGANRERE M SURE MR LH LR %L
R
781 . Thickness of Thickness of Thickness Thickness Layer number
: Thickness . . . . . T
Environment 1o leaf cuticle upper epidermis of Epidermal of palisade of palisade
of leaf // um . .
m cells // pm cell // um tissue // m tissue
BA4: Shade environment 173.56 +12.64 1.95 +£0.40 15.88 £1.82 10.93 £1.68 68.60 £8.15 2~3
PA/E Sun environment 192.99 +17.91 2.80+0.44 15.13 +1.30 9.82+1.10 94.09 +3.01 3~4
TR R Py E AL Wit e WA 7 SR S A SRR RE ZH SR
78 Thickness of Leaf meat The ratio of Thickness Thickness of
Environment spongy tissue aeration palisade tissue to of petiole cuticle petiole thick
m tissue spongy tissue pm wall tissue // um
BAA: Shade environment 96.35 £9.36 A 0.71 3.20 +0.40 48.69 +3.28
BEHA: Sun environment 53.59 +4.70 > 1.76 4.31 +0.56 60.55 £5.26
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i Thickness of Thickness of . . . Density of
: . . Petiole diameter Leaf epidermal -
Environment petiole xylem petiole parench- leaf epidermal
wm stomata
m yma // wm stomata // mm
B Shade environment 94.46 +6.58 207.57 +14.06 1 620.96 +£56.56 KIMFisR 341.52 +3.45
BHA= Sun environment 115.44 £7.89 192.01 £12.22 1 643.70 £116.28 JINTIT % 4 469.58 +2.11
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Table 2 Microscopic measurement on the structure of wood of Fraxinus mandshurica in shade environment and sun environment
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e The width of The width Diameter of Diameter Number of Hole diameter S
Environment ) . . . . Pipe side

wood crosscut of wood ray early material  of late material pipe chain of xylem all
rays cell // um ducts // pm ducts // um catheters pm wall groove

BHH: Shade environment 24.28 £2.30 10.16 £1.17  93.62 +12.42  31.92 £6.67 4-~6 71.05 +£10.92 B
BHA= Sun environment 28.26 +4.66 12.93 £1.47 104.31 +14.09  41.89 +6.80 9~14 99.11 +£17.13 b
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Note: A, . Petiole crosscutting in shade environment X4 ; A, . Petiole crosscutting in sun environment X4 ; B, . The leaf stalk vascular bundle in shade envi-

ronment X10; B,. The leaf stalk vascular bundle in sun environment X10; C, . Petiole cuticle in shade environment X40; C,. Petiole cuticle in sun
environment X40; D, . The whole structure of leaf crosscutting in shade environment X4 ; D,. The whole structure of leaf crosscutting in sun environ-
ment X4; E,. Leaf main pulse vascular bundle in shade environment X10; E,. Leaf main pulse vascular bundle in sun environment X10; F,. Pali-
sade tissue and spongy tissue of leaf in shade environment X20; F,. Palisade tissue and spongy tissue of leaf in sun environment X20; G, . The ap-
parent structure of the epidermis of leaves in shade environment X40; G,. The apparent structure of the epidermis of leaves in sun environment X40;
H, . Cross section of wood of Fraxinus mandshurica in shade environment X4 ; H,. Cross section of wood of Fraxinus mandshurica in sun environment
X4; I,. Timber string of Fraxinus mandshurica in shade environment X10; I,. Timber string of Fraxinus mandshurica in sun environment X10; J,.
Vessel elements of xylem in shade environment X20; J,. Vessel elements of xylem in sun environment X20
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Fig.1 Microscopic measurement on the structure of Fraxinus mandshurica in shade environment and sun environment
S 3k 15(3):1 -4.8.
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Table 1 The LD, of 6 pesticides detected by Dixon-Mood and Horn’ s mg/kg
FEBGH Hon’ s JF 3 Dixon-Mood
S ==
gf;;fﬁ P44 O5% W fEIKI  dEMEA 5% WK A
No. Sample name LDy, 95% confidence Toxicity LDy, 95% confidence Toxicity
interval grading interval grading
A 30% K BRI 5 >5000.0 M >5 000.0 e
B 80% WEFE e /K 4 OOk >5000.0 e >5000.0 s
C 45 % WS AL 3160.0 i 2 958.0 1750 ~5 000 i
D 5% B4 - MG ER LT 2 150.0 1380 ~3 360 J[3%::3 2 505.0 1750 ~5 000 K%
E 10% (=3 A 45 TR /K FL 68.0 g 55.0 20 ~79 g
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Table 2  Comparison of female animals used by Dixon-Mood and
Horn’ s H
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Sample Horn’ Dixon-Meod The saving number

No. om s pon-fleo of Dixon-Mood

A 4 3 1

B 4 3 1

C 16 6 10

D 16 7 9

E 16 9 7

F 16 6 10

411 Total 72 34 38
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