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Relationship between Leaf Traits in Jasminum humile
and Environmental Factors in the Dry Valley
of the Upper Minjiang River
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Abstract: The relationship between leaf characteristics and environmental factors was determined in Jasminum
humile L. grown in the dry valley of the upper Minjiang River. The leaves were elliptic and leaf mesophyll tissue
was distinctively differentiated. Leaf area, leaf thickness, leaf dry weight, leaf saturated water content, spongy
tissue thickness, mid-vein thickness and the ratio of mid-vein thickness to collenchyma thickness (the M:C ratio)
increased with increasing altitude. The ratio of palisade tissue thickness to spongy tissue thickness (the P:S ratio)
declined as altitude increased. No significant differences were found in the ratio of leaf length to leaf width,
epidermal thickness, palisade tissue thickness and specific leaf weight along altitude gradient. There were
significant and positive correlations among leaf area, leaf dry weight, saturated water content, leaf thickness and
spongy tissue thickness, while all of these parameters were negatively correlated with the P:S ratio. Leaf area, leaf
dry weight, spongy tissue thickness and the M:C ratio increased mainly with increasing soil water content.
However, the P:S ratio decreased with increasing soil water content and annual rainfall. Leaf thickness, leaf

saturated water content and mid-vein thickness increased with decreasing temperateness. It is likely that leaf traits
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in J. humile are affected mainly by soil water content and temperature during the growing period in the habitat.
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Table | Environmental conditions of the sampling site

#EHR Altitude (m)

1950 1850 1750 1650
#EM7KE Annual precipitation (mm) 610 594 574 551
SEFIHE Annual mean temperature (C) 9.45 10.04 10.64 11.23
P9I SE Mean temperature at the hottest month ('C) 18.79 19.46 20.13 20.80
£ H P39 E Mean temperature at the coldest month (C) -0.53 0.05 0.63 1.21
R Effective temperature ('C) 12.67 12.84 13.02 13.20
IR BE Temperateness ('C) 49.87 50.52 51.08 51.56
18 5 7K B Water content of soil (%)!'” 13.80 12.92 9.98 7.76

F2 RESMEEFMEREERKILE
Table 2 Topographical factors of the sampling site and growth traits of Jasminum humile

R W W PR iz PSS A
Altitude (m) Slope gradient (°) Slope aspect Height (m)* Basal diameter (mm)* Sampling position (m)*

1950 34 SE 0.88 16.04 0.70

1850 27 SE 0.76 17.81 0.64

1750 37 SE 0.72 15.32 0.57

1650 30 SE 0.63 15.01 0.49

*5ERSE Y448 Mean values of five individuals.
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Fig. 1 Changes in leaf area (A), leaf dry weight (B), saturated water content (C) and specific leaf weight (D) of

Jasminum humile along the altitude gradient in the dry valley of the upper Minjiang River
AT EEEIRTE 0.05 KF L2 R BFE. Different letters show significant differences among four elevations at 0.05 level.
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Table 3 Pearson’s correlation coefficients among leaf characteristics of Jasminum humile in the dry valley of the upper Minjiang River

o mEmSKE WHEE MHEANEE BRASER
THJET AR TE ) . X .
. Specific leaf Saturated water Leaf Palisade tissue Spongy tissue
Leafarea  Dry weight . . . .

weight content thickness  thickness (P)  thickness (S)
FH  Dry weight 0.999" -
eIt E Specific leaf weight _0.834" _0.806" -
HiFN 57K & Saturated water content 0.850" 0.869" -0.503 -
M Ji I Leaf thickness 0985~ 0983 -0.822" 0.773" -
HIAE 4R 40 iy 0.393 0.433 0.138 0517 0.449 -
Palisade tissue thickness (P)
NPT 0.967" 0.963" ~0.835" 0.712" 0.996" 0.427 -
Spongy tissue thickness (S)
P/S ~0969"  -0.960" 0.895" ~0.695" -0.988" -0.318 -0.993"

C RN BEA (P<0.05); " FREFEHNC(P<0.01). ‘and ™

indicate significant differentces at 0.05 and 0.01 levels, respectively.
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Fig. 2 Changes in leaf characteristics of Jasminum humile along the elevation gradients in the dry valley of the upper Minjiang River
A: W A K B BE Leaf and mid-vein thickness; B: I 28 £ 51136 45 41 JELE Palisade tissue (P) and spongy tissue (S) thickness; C: & % B &
Epidermis thickness; D: P/S. [l—Z2¥(I /] F 8RR 7 0.05 /K°F_E2 R E % . Different letters on the same parameter show significant differences at
0.05 level.
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Table 4 Determination coefficients between leaf characteristics in Jasminum humile and environmental factors by the stepwise regression analysis

& EA% R Stepwise regression

W BT ‘
Leaf characteristic Environmental factor 2 AR
R P F .
Correlation
MY Leaf area T3 5K E Water content of soil 0.58 0. 00 260. 83 +
i A Leaf dry weight +3E 7K E Water content of soil 0.51 0. 00 166. 53 +
YR 7K & Saturated water content HWHE Temperateness 0.51 0. 00 80. 59 -
HBRE Effective temperature 0.51 0. 00 80. 59 -
T kB E Mid-vein thickness HHE Temperateness 0.77 0.00 128.91 -
M ELFE Leaf thickness IR NP Temperateness 058  0.00 52.32 -
KRR R R 57K E Water content of soil 0.39 0. 02 5.97 -
Mid-vein thickness/collenchyma thickness
BHALLRRE Spongy tissue thickness 145 7K & Water content of soil 0.76 0. 00 122. 59 +
W= LR s R R R 13 & 7K & Water content of soil 0.69 0. 00 40. 34 -
Palisade tissue thickness/spongy tissue thickness SEREKE Annual precipitation 0.69 0.00 40. 34 B

MI(13.53£0.22) pm. R & A0 HOHES ) E 37, Sh) 0] BE (Sophora davidii) )5 25 - — B9, SR R &
T NI BE R 58 . X SSRAE AT A A B 1k K 4 JB RN A0 B JE B T B 2 BN AR SF AR, SR ER B AT
ARG AIBREE SO0 I AR A5, Wl AR B LR LLRUN, TR R B LR B B (R
FRPEN T RIS WER. SRS aRE  20).
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Fig. 3 Leaf anatomical structure of Jasminum humile along the elevation gradients
A:1650m; B:1 750 m; C:1 850 m; D:1 950 m; E: # ik Mid-vein; Y& #4147 Palisade tissue; A #F482H %1 Spongy tissue; Bar=50 pm
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