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Effect of short-term girdling on stomatal conductance and chlorophyll

fluorescence in Alhagi sparsifolia
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Abstract: Cele Oasis is located on the southern fringe of the Taklamakan Desert. Due to the influence of northeast wind
from Hami to Turpan and northwest wind from the western margin of Taklimakan Desert, Cele Oasis is lack of precipitation
and sandstorms in here is very serious. Because of sandstorms attack, Cele county seat have relocated for three times. Cele
Oasis is the areas where surfed from sandstorm in the southern edge of Taklimakan Desert most serious. It is also the areas
where surfed from sandstorm in china most serious. However, in the periphery of oasis, there is a transition zone vegetation
which is constitute by Indigenous plants separate Cele Oasis from Taklamakan Desert. It is this transition zone that protect
the normal production and living in oasis. Here, the main constructive species Alhagi sparsifolia not only suffer from the
impact of water deficit, high temperature and other stress, but also suffer from Insect grazing and human grazing and other
interference. Compared to the stress,the damage to plants caused by the interference tend to be more suddenly, strong,

random and destruction. Many woody plants are more willing to allocate photosynthetic products to construct a stress defense
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system. While most of the herbaceous plant adapt to drastic change of external conditions ( such as fire disaster) through
rapid growth and reproduction. Generally speaking, in the aspect of ability of anti-interference, herbaceous plant is much
stronger than woody plants. While the ability of anti-interference in shrubs whose degree of lignification is moderate is
stronger than woody plants and weaker than herbaceous plant. Considering the branches of Alhagi sparsifolia and other
shrubs often suffer mechanical damage from insects, hare, sheep and other animals. To research the injury mechanism and
recovery capabilities of Alhagi sparsifolia and then to build shrubs protect theory is particularly important.In order to study
the effect of physiological parameters in Alhagi sparsifolia under interference. We set four treatments: control (CK) , phloem
semi-girdling (PS), phloem full- girdling ( PF), xylem semi-girdling ( XS), and measured stomatal conductance,
photosynthetic pigment content, Chl a/b, chlorophyll fluorescence parameters and curve in Alhagi sparsifolia under different
girdling treatments. The results show that: except for PI,,, decreased significantly, the effect of physiological parameters in
Alhagt sparsifolia under phloem semi-girdling is not obvious. Under the condition of phloem full girding, stomatal
conductance, photosynthetic pigment content, chlorophyll fluorescence parameters of Alhagi sparsifolia have a certain
decline. The xylem semi-girdling treatment can significantly reduces the stomatal conductance of Alhagi sparsifolia, while
photosynthetic pigments and most of the fluorescence parameters did not change. The physiological parameters under
different treatment after five days and ten days did not change a lot. The degree of injury in Alhagi sparsifolia under girdling
trestment in a short-term changes little with the time passing. Generally speaking, the degree of injury in Alhagi sparsifolia
under girdling trestment is PF>XS>PS>CK. Each physiological conditions of Alhagi sparsifolia under phloem full-girdling is
more difficult to recover compared to phloem semi-girdling and xylem semi-girdling. We should try to avoid the phloem of

Alhagi sparsifolia be completely denuded in the process of desertification prevention.

Key Words: Alhagi sparsifolia; chlorophyll fluorescence; girdling; photosynthetic pigment; stomatal conductance
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phloem semi-girdling; PF, phloem full-girdling; XS, xylem semi-girdling
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Table 1 Changes of main chlorophyll fluorescence parameters in leaves of Alhagi sparsifolia under girdling treatment
Ab P Treatment

Ab R E]/d P

Time of M /% g/ % B/ %
treatment Parameter CK PS Increasing PF Increasing XS Increasing

degree degree degree

5 ABS/RC 2.09+0.17 2.11+0.13 0.74 2.49 £0.23*" 19.10 2.31£0.15" 10.11

ET,/RC 1.13 £ 0.04 1.04 £0.05" -7.83 1.02 £ 0.03 -9.40 1.02 £ 0.05*" -9.99

TR,/RC 1.76 + 0.14 1.74 £ 0.11 -0.92 1.94 +0.14 " 10.47 1.87 +0.10 6.23

DIy/RC 0.34 = 0.04 0.37 +0.03 9.37 0.55 £0.09 " 63.89 0.44 +0.06 " 30.29

[ 0.84 + 0.01 0.82+0.01" -1.69 0.78 +0.02"" -7.13 0.81£0.02*" -3.48

o 0.65 = 0.05 0.60 + 0.03 -7.25 0.53+0.04"" -18.05 0.55£0.04 " -15.50

ek, 0.54 = 0.04 0.49 £ 0.03 -8.85 0.41 £0.04"" -23.82 0.44 £0.04" -18.39

RC/CS 1049 + 108 1007 + 76 -3.96 828 £95"" -21.03 902 + 124 -14.04

Pl s 4.83 = 1.66 3.41£0.64"" -29.44 1.69 + 0.57 ** -65.05 2.33+0.74™" -51.73

10 ABS/RC 2.14+0.1 2.18 +0.21 1.78 2.49 £0.25*" 15.95 2.18 £ 0.27 1.61

ETy/RC 0.91 +0.03 0.87 £ 0.04 -3.66 0.80 £ 0.08 ** -11.31 0.86 + 0.06 -4.63

TR,/RC 1.79 £ 0.09 1.81£0.17 0.85 1.89£0.13 5.56 1.77 £ 0.21 -1.08

DIy/RC 0.35+0.03 0.38 + 0.04 6.49 0.60 £0.14*" 68.68 0.41 +0.08 15.24

@po 0.84 = 0.01 0.83 +0.01 -0.88 0.76 + 0.03 "~ -8.67 0.81+0.02" -2.57

o 0.51 +0.03 0.49 + 0.05 -3.96 0.43 £0.06 " -15.58 0.49 + 0.03 -3.14

ek, 0.42 = 0.02 0.40 = 0.04 -4.76 0.33+0.05"" -22.64 0.40 £ 0.03 -5.59

RC/CS 946 + 163 864 = 167 -8.61 619 + 144 ™~ -34.52 923 + 168 -2.43

Pl g 2.48 +0.45 2.21+£0.79 -10.67 1.07 045" -56.66 2.05 +0.08 -17.09

ABS/RC ;. 7 R it IS I RS 5 ET,/RC . SR O O AR F F T3 0 Re L TR, /RC . S RN Ol R fg it ; DIy/RC.
AL WA DA RERE ; opy: PS TTRIOGHFBOR; ¢, WAKABTH i T2 B 728 5 QA FWehy HAl s T2 KR, OF,: BT
b BtE T 78 RC/CS: BANIIIAR N OB H 5 PLygs: W PERERSEL; CK: XTHRPS: BIEEEREE] P BRI AT XS ARBTHRH

ABS/RC'; absorption flux per PS1I reaction center; ET,/RC: trapped energy used for electron transport per PSII reaction center; TR, /RC: trapped
energy flux per PS1Il reaction center; DI,/RC: dissipation flux per PS I reaction center;¢p,: maximur aquantum yield of PS Il photochemistry; i, :
probability that a trapped exciton moves an electron into the electron transport chain beyond Q}; ®E : quantum yield for electron transport; RC/CS:
amount of PS Il reaction center per cross section; Pl performance index of leaf. CK: contrast; PS: phloem semi-girdling; PF: phloem full-girdling; XS
xylem semi-girdling. * P< 0.05; * * P< 0.01
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IR BRI A A 53 o 1) R AR AR BT 8 2
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BT R T R R A B <AL B R FRRSE T RE,
10 Y 30 P B SR 6T % S ) AL B )5 i 4 o A
—E LN, AN Bl E IR A HERS TR T R, X
FLF K A AR G A A DG, K Ak ey, AL
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