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A Comparative Study on Photosynthesis and Morphological
Characteristics of Salix gordejevii Between Regenerated Shoots and

Standing Shoots
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Abstract: Salix gordejevii is a kind of pioneer shrub on moving and semi-moving dunes in Horqin Sandy
Land, Inner Mongolia. It is also widely cultivated there for soil conservation or as fuel source. In this
paper, the regenerated shoots and standing shoots of Salix gordejevii were investigated on leaf
photosynthesis, leaf blade size, plant height and diameter, and some other related growth parameters.

The plots for experiment were on two semi-fixed dunes with a slope of 5~ 10 degrees. Salix
gordejevii in plot T was planted with cuttage in spring 1999 and root sprouts formed in that growing season
were then cut at base in spring 2000, so that shoots under observation were all regenerated shoots. Salix
gordejevii in plot 11 were planted in the same way in spring 1999 but the root sprouts were kept as they
were afterwards, so that they were all standing shoots at the time of observation. Field experiments were
carried out from the last ten days of July to the first ten days of August.

The regenerated shoots had an advantage over the standing shoots in growth. Height of the
regenerated shoots was similar to that of the standing ones, and the height frequency distribution for both
kinds of shoots followed Logarithmic Normal Distribution Model. The regenerated shoots were also
greater than the standing shoots in diameter at base. The diameter frequency distribution of the
regenerated shoots followed Normal Distribution Model while the standing shoots followed Logarithmic
Normal Distribution Model, which indicated that the thickness of most of the regenerated shoots was
statistically closer to the means than that of the standing shoots and that the regenerated shoot population
was at developing stage while the standing shoot population tended to decline.

Advantages of the regenerated shoots also lay in leaf dimension. The leaves of the regenerated shoots
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were longer and wider than those of the standing shoots. The leaf blade length frequency distribution of
the regenerated shoots followed Normal Distribution Model while that of the standing shoots followed
Weibull Distribution Model. With regard to leaf blade width frequency distribution, the regenerated
shoots followed Weibull Distribution Model while the standing shoots followed Logarithmic Normal
Distribution Model. All these indicated that length and width of most of the regenerated shoot leaves were
statistically closer to the means than those of the standing shoot leaves.

The diurnal photosynthesis rate curves of Salix gordejevii were closely related to environmental
factors such as temperature, humidity, PAR, measured on the corresponding day. During three days of
measurement, net photosynthesis rate of Salix gordejevii all culminated at 11: 00am, and the only
difference between the two classes was in the peak values. The time when other peaks appeared was
largely affected by environmental factors of the corresponding days. With regard to the peak value
appeared at 11:00 am, the regenerated shoots were lower than the standing ones. This phenomenon might
be a result of greater respiration rate of the regenerated shoots.

It may be noteworthy that population photosynthesis ability of the regenerated shoots was higher than
that of the standing shoots, though net photosynthesis rate of a single leaf of the regenerated shoots was
lower than that of the standing ones at a certain time, because the regenerated shoots had an advantage
statistically over the standing shoots in leaf blade area as well as total number of leaves.

Key words:Salix gordejevii ; regenerated shoots; standing shoots; plant height; shoot base diameter; leaf

blade size; photosynthesis
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Table 1 Comparison of height and diameter of S. gordejevii between regenerated shoots and standing shoots
Plot . . Standard o
Item Maximum Minimum Mean (6% Distribution model
number error
P(x)= /_ 1
I 193. 0 90.00 137.947.18 25.11  18.21 27 X0.1813(x—0)
o [7log(1'70)*/1.9101}
b 20. 18137
Height 1
(cm) P(x)= \/7
I 163.0  100.00 133.4+4.27¢ 14.94  11.19 27 X0.1121(x—0)
Cx{ilog(i*O)*/L 8874}
: 20. 11212
1
Par)=——r——
I 13. 3 710 9.8+0.41"  1.42  14.46 V/2m X 1. 4206
o [_(1‘—9. 82>Z:|
Pl 72X 12062
Diameter
(mm) Pla)= 1
I 13.4 700 9.140.42¢  1.47  16.28 V2w X0. 2888 (2 —4. 3438)
ox [7log(174. 3438>71.5055}
b 20. 28887
* +95% ; , (a=0.01)Data

are presented in the format of mean4-95% confidence range; same letter denotes non-significant difference while different

letters denote a most significant difference (a=0.01)
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Fig.1 Frgquency distribution of shoot lengths of S. gordejevii in two plots
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Fig. 2 Frequency distribution of shoot diameter of S. gordejevii in two plots
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Fig. 3 Frequency distribution of leaf length of S. gordejevii in two plots
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Fig. 4 Frequency distribution of leaf width of S. gordejuvii in two plots
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Table 2 Comparison of length, width and length / width ratio of S. gordejevii between regenerated shoots and standing
shoots
Plot . . Distribution
Item Maximum Minimum Mean S cv
number model
P(x)= 1
1 91.0 45.0  67.143.02" 10.59 15.79 2m X10. 59
- [7(1*67. oe)’—’]
(rmm) Pl 2x10. 592
Leaf ) 1 (x—30.74)\°
length P (‘T)ZEL TJ
I 60. 0 33.0 45.7+1.74* 6.08 13.31
CX)[7(1-730. 74) "}
! 16
o 1 x—2.0877 2.6976
1 P(”*l.ﬂsﬁ[ 1.7186 )
I 4.90 2.80 3.64-+0.13" 0.47 12.82 .
[ x—2.0877) %097
exp 1.7186 J
(mm)
Leaf
. i Leaf 1
dimension width Plx)=
I 4.00 1.90  2.6240.15*  0.51 19.54 V2m X0. 44(x—1.49)
ex)[,log(l'fl' 49) —0. 02]
! 2 0. 447
P(I):%
25. 30 12.90 18.61-0.88 3.07 16.51 Zm X307
Cxp[i(ffl& 61)2]
Length/ 2X3.07*
width Pl 1
. x)—
ratio -
I 23. 00 11.80 17.76-£0.72°  2.52 14.19 V2m X 2.5201
s [7(1717. 756)2]
Pl 2xz2 5201
* +95% ; 5 (a=0. 01)Data

are presented in the format of mean+95% confidence range; same letter denotes non-significant difference while different

letters denote a most significant difference(a=0. 01)
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