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Effects of different site conditions on growth and some physiological properties of Eucommia
ulmoides in loess hilly region of Northern Shaanxi BI Jun-guo, HAO Wen-fang, DONG Juan-e?,
HU Jing-jiang, LIANG Zong-suo ( College of Life Sciences, Northwest Agricultural and Forestry
University, Yangling 712100, China), J. Plant Resour. & Environ. 2009, 18(3): 32 -37

Abstract; The growth status and some physiological properties of Eucommia ulmoides Oliver at different
site conditions were researched in loess hilly region of Northern Shaanxi. The results show that the
survival rate at ravine, shady slope, sunny slope and hilltop is 89.56% , 81.26% , 73.79% and
64.44% , respectively, with a significant difference (P <0.05). The growth of both of new branch and
ground diameter presents a typical ‘S’ curve with slow-rapid-slow increasing trend with growth period
prolonging. The new branch length and ground diameter at ravine and shady slope are significantly higher
than those at sunny slope and hilltop (P <0.05), and the largest at ravine. During growing period, the
relative water content ( RWC) of leaf displays gradual decreasing trend generally, and the water
saturation deficit (WSD) of leaf displays gradual increasing trend generally. RWC of leaf is higher and
WSD of leaf is lower at ravine and shady slope, while RWC is lower and WSD is higher at sunny slope
and hilltop. SOD and CAT activities of leaf appear first going down and then rising trend with growth
period prolonging. And SOD and CAT activities of leaf at ravine and shady slope are higher than those at
sunny slope and hilltop, with a significant difference (P <0.05). It is concluded that the growth and
physiological properties of E. ulmoides are affected by site condition remarkably, and the soil water
content is a mainly influencing factor. E. ulmoides planted at ravine and shady slope possesses vigorous
growth ability and stronger adaptability, and ravine and shady slope are better site conditions for
afforestation of E. ulmoides in loess hilly region of Northern Shaanxi.
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Table1 Basic status of different site conditions in loess hilly region
of Northern Shaanxi

TR AESHIX

S B/m HE/(C) KB/mm BE/%

Site condition Aliitude Slope Soil water  Air relative
storage humidity

4% Ravine 1048 12 704.205 92

PR3 Shady slope 1273 21 575.115 44

FH¥ Sunny slope 1264 27 509.369 29

5 T Hilltop 1307 4 463.251 22

1.2 ##l
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Table 2 Survival rate of Eucommia ulmoides Oliver at different site
conditions'!

ST HiZ& {4 Site condition WRIEF/% Survival rate

¥4 Ravine 89.56+£2.77 a
BAYE Shady slope 81.26 +0.86 b
PH3% Sunny slope 73.79 £1.49 ¢
g TR Hilltop 64.44 £3.02 d

D SR /NS SRR %5 B3 (P =0.05) Different small

letters in same column indicate the significant difference (P =

0.05).

Table 3 Comparison of new branch length of Eucommia ulmoides Oliver in different dates at different site conditions!’

[ H# (MM - DD) 4B K B /em  New branch length in different dates (MM —DD)

S SR

Site condition 05 -21 06 -23 07 -24 08 -20 09 -26
4% Ravine 26.06 £0.79 a 36.06 £0.08 a 53.38+0.11 a 70.75 +£2.76 a 71.84 +£0.33 a
BH3E Shady slope 21.87+1.46 b 25.25+0.64 b 34.67+4.19b 42.56 +1.36 b 44.05£2.19b
F3% Sunny slope 13.96 +1.19 ¢ 19.90 +0.71 ¢ 22.90£1.01 ¢ 31.95+£0.63 ¢ 35.14+1.37 ¢
g TR Hilltop 13.60 +0.59 ¢ 16.34 £0.09 d 21.50+1.38 ¢ 24.89 +0.67 d 25.19+1.53d

D ES R AR/ NEFRRRERBE (P =0.05) Different small letters in same column indicate the significant difference (P =0.05).
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Table 4 Comparison of ground diameter of Eucommia ulmoides Oliver in different dates at different site conditions"’

AF H &I ( MM - DD) {J#54%2/mm  Ground diameter in different dates (MM -DD)

3 HL A4

Site condition 05 —21 06 -23 07 -24 08 -20 09 -26
Y7y Ravine 6.98+0.15 a 8.02+0.30 a 9.05+0.56 a 11.42 +0.58 a 12.12 +0.54 a
B34 Shady slope 6.64£0.10 a 7.67+0.41 a 7.88+0.11 b 8.42+0.30 b 8.91+0.70 b
FH#% Sunny slope 5.32+0.22 b 5.65+0.14 b 5.99+0.17 ¢ 6.33+0.23 ¢ 6.54+0.56 ¢
1 TR Hilltop 5.52:0.13 b 5.580.27 b 5.64+0.30 ¢ 5.66+0.20 ¢ 5.93£0.90 ¢

D AR RN EFRERERBE (P =0. 05) Different small letters in same column indicate the significant difference (P =0.05).
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TEIM FI3R 8 5 24. 80% Fil 27. 83% , T P45 v ERy ki
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Table 5 Comparison of relative water content {RWC) of Eucommia ulmoides Oliver leaf in different dates at different site conditions"’

NTHLZRAL AR B (MM -DD) ¥ RWC/% RWC in different dates (MM -DD)

Site condition 05 -21 06 -23 07 -24 08 -20
44 Ravine 85.49+0.67 a 88.68+1.33 a 86.341+0.33 a 81.04 £0.26 a
BAE Shady slope 83.25+1.70 a 85.78+1.23 a 84.81x1.54 a 75.00£0.62 b
B3 Sunny slope 84.16 £1.71 a 81.34+1.29 b 80.65+0.12b 72.17 £1. 14 ¢
HiTh Hilltop 82.11 +0.74 a 81.05+0.18 b 79.02+1.26 b 62.72 £0.97 d

DRI R R NEFHERLERBE(P=0.05 ) Different small letters in same column indicate the significant difference (P =0.05).

6 LSt T A B AL SRR ok 3 40505 (WSD) gy b )

Table 6 Comparison of water saturation deficit (WSD) of Eucommia ulmoides Ofiver leaf in different dates at different site conditions"

S AR H#A(MM -DD) § WSD/% WSD in different dates (MM - DD)

Site condition 05 -21 06 -23 07 -24 08 -20
WA Ravine 14.51 +0.67 a 11.32+1.33 b 13.66 +0.33 b 18.97 +0.26 d
BH3 Shady slope 16.75+1.70 a 14.22+1.23 b 15.19+1.54 b 24.80 +0.62 ¢
PR Sunny slope 15.84+1.71 a 18.66 £1.29 a 19.34+0.12 a 27.83+1.14 b
TR Hillop 17.89 +0.74 a 18.95+0.18 a 20.98 +1.26 a 37.29+0.97 a

D RF R R NG FR R ERBE(P=0.05) Different small letters in same column indicate the significant difference (P =0. 05).
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2.2.3 w3 SOD #= CAT #FhR e T/ BEAYE
AL (SOD) B Hi M B BR TG YE R I S SR, 53T
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BT [ i3, W B T R R
REAE K B 3 4 7 4% 44 T AL fR et A9 SOD Al
CAT HEMASL WE T #F 8, SR E/R, A KK
BIFEK (5 H 21 HE 8 A 20 H) , kAot i #5 SOD
Al CAT MM 2B TG EFH AR L ia s,

£7 FEMBEGTAEMMALM T SOD EiEm LR

5 A 21 BALHRr )i SOD A1 CAT EHEA R, £
6H23 BRERK R HRks, 28 A20H
SOD F1 CAT #3858 5 A 4 iKFo

514 25 FBA 3 kL b F 89 SOD Fl CAT {1 i
754 K BRI ARG , T 6 PRSORN 5 TR AR kL R it ) 2
RIS TEAE & KB RIK ;2 FESTE R LIS
e AL i B, A B TR A AL APt i B A, R K
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Table7 Comparison of SOD activity of Eucommia ulmoides Oliver leaf in different dates at different site conditions!’

SEHARAE

) B (MM — DD) & SOD #&4#/U - g~' - min™

SOD activity in different dates (MM - DD)

Site condition

05 -21

06 -23

07 -24 08 -20

858.75+2.48 a
819.65 +13.22 ab
792.05 +35.29 b
733.25+8.13 ¢

¥4 Ravine
A% Shady slope
PR3 Sunny slope
5p TR Hilltop

754.10 £2.69 a
722.55+3.47 b
696.55 +3.61 ¢
668.45 £0.77 d

848.68 +4.83 a
759.45+£7.84 b
720.76 +2.91 ¢
710.68 £0.45 ¢

790.80 +1.84 a
726.70£3.96 b
708.39 £1.00 ¢
700.50 +4.09 ¢

D RFI SRR FRRAER B3 (P =0.05) Different small letters in same column indicate the significant difference (P =0.05).

£8 FEEEHTREREALMIE CAT FtEmig”

Table 8 Comparison of CAT activity of Eucommia ulmoides Oliver leaf in different dates at different site conditions"’

AR H 3 (MM — DD) B CAT 3E4#/U - g ™'

. min~! CAT activity in different dates (MM - DD)

SEHBZAE

Site condition 05 -21 06 -23 07 -24 08 —20
7% Ravine 187.62 +4.77 a 33.88+0.17 a 73.33:4.71 a 174.87 £2.65 a
B3 Shady slope 141.65+2.02 b 23.08+1.46 b 65.25+3.26 a 140.10 £7.34 b
B8k Sunny slope 100.07 £2.12 ¢ 13.63 £2.78 ¢ 60.10 £6.94 ab 107.96 +7.12 ¢
# TR Hilliop 75.89 +4.40 d 11.35£2.93 ¢ 50.28 +5.27 b 74.13 +4.06 d

U EF h REIRNE FRFRREREZE (P =0.05) Different small letters in same column indicate the significant difference (P =0.05).
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