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Photosynthetic, physiological, and morphological characteristics of

Haloxylon ammodendron assimilation twigs in Minqin Oasis

Zhang Hua'?, Wu Rui’, Kang Ya-rong®
( 1.College of Geographic and Environmental Sciences, Northwest Normal University, Lanzhou 730070, Gansu, China;

2.School of Life Sciences, Lanzhou University, Lanzhou 730000, Gansu, China)

Abstract: Haloxylon ammodendron is a dominant species in arid zones and plays an important role in regional
ecosystem stability. In order to more fully understand the photosynthetic, physiological, and morphological
characteristics of H. ammodendron and to determine how they adapt to environmental factors, we employed
comparative analytical methods to study these traits at the end of May and the end of July in Minqgin Oasis. Our
results showed that the change trends for assimilation twigs were bimodal on a daily scale for net photosynthet-
ic rate (P,), transpiration rate (T,), and stomatal conductance (G,) in May and July. The P, reduction was
mainly due to stomatal limitation factors in May; the P, reduction was caused by non-stomatal limitation fac-
tors in July. Morphological characteristics, including area (ILA), fresh weight (FW), dry weight (DW), water
content (LWC), dry matter content (LDMC), and specific leaf area (SLA) increased by 79%, 94%, 99%,
33%, 14%, and 3%, respectively, in July more than in May. Area was the most representative morphological
character of the assimilation twigs. The environmental impact factors of H. ammodendron were mainly photo-
synthetically active (PAR), air relative humidity (RH), and soil water content (SWC) in May. Other factors
of importance were atmospheric temperature (T,) and SWC in July.
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Diurnal changes in net photosynthetic and physiological characteristics in

Haloxylon ammodendron assimilation twigs at different periods of the growing season
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Table 1 Morphological characters of Haloxylon ammodendron assimilation twigs in
different periods of the growth season
I ] HlfesmR PR E R TE RS KE R THRS & Fe - i AR
Time Area/ Fresh Dry Water Dry matter Specific leaf
cm’ weight/g weight/g content/ % content/ % area/(cm” + g 1)
5 HTA CV=0.55 CV=0.58 CV=0.68 CV=0.19 CV=0.30 CV=0.30
End of May 2.4141.32 0.08+0.05 0.024+0.01 7.45+4.15 0.2340.07 74.78+8.31
7H T CV=0.48 CV=0.48 CV=0.80 CV=0.47 CV=0.32 CV=0.44
End of July 4,31+2.06 0.15+0.07 0.04+0.03 11.9945.68 0.3140.07 73.431+8.26
#x2 5 ATARKRELBEESMEIRE Pearson HX RE
Table 2 Pearson correlation coefficients for morphological characters in assimilation twigs of
Haloxylon ammodendron at the end of May
JE R o Hlfek BRREER ks BT i mER
[5]
Morphological HEA fitf 5 Fresh T Dry JK & Water i Dry Specific leaf
N rea
character weighl weight content matter content area
PR fE AL T AL Area 1.00
[ fL KL 5 F Fresh weight 0.67" 1.00
HE ALK T3 Dry weight 0.87"" 0.72" 1.00
[F] 4L A7 & 7K I Water content 0.87"" 0.69" 0.52" 1.00
[Fl LA T %) i & & Dry matter content 0.35 0.02 0.84"" 0.29 1.00
HorF T AR Specific leaf area 0.31 0.01 0.03 0.01 —0.11 1.00

% % o AARIERIRAE 0.05.0.01 K FRBEME, £ 3M,

* , % x indicate significant correlation at 0.05 and 0.01 level, respectively; similarly for Table 3.
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#x3 7THATABBREULERSMEIRE Pearson X R

Table 3 Pearson correlation coefficients for morphological characters in assimilation twigs of

Haloxylon ammodendron at the end of July

B2 PR b Blfesr BRFEER ek s Te e mER
Morphological B Area #f § Fresh T & Dry JKH# Water i Dry Specific leaf

character weight weight content matter content area

A kAL T A Area 1.00

H R fb AL 5 B Fresh weight 0.91""

HR ALK T8 Dry weight 0.61° 0.63"

[ fE A 0 | % 7K #2 Water content leaf 0.877" 0.98" " 0.60"

R fb %) 5% i Dry matter content 0.87"" 0.12 0.38 0.04

He - X Specific leaf area 0.02 0.22 0.23 0.12 —0.64 1.00
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PAR R AKX & (P>0.05).5 A FAl P, % PAR
S (R*=0.37TDHRT 7 H FAI(R*=0.268) (K 2) .

x4 EKFATEAMHHFRERTF
Table 4 Environmental factors in different

periods of the growth season

sy ] HEH/HERM PAR/ RAEE S
Time [pmol * (m* + ) '] T,/TC W RH/ %
5 T A - -
End of May 1 246.87 25.5 33.24
THTH -
End of July 1615.24 32.9 24.96

SHTAP, 5 T, BRMHXKLRZP>0.05,7H
TAP, 5T, WREHAMHKLKER(P>0.05), 5 H A
P, % T, %W (R>=0.03)/NT 7 H FAI(R*=0.04),
T, FhE i T, 8K, RS T P, (K 3).

5SHTA P, 5 RH BIEMKKER(P>0.05,7
H A P, 5 RH MEHARB & (P>0.05., 5 HFA
P, % RH ¥ (R*=0.118) W KT 7 H FA(R* =
0.05D), HT 5 HTFH RH&.7 Fa T, e, 7%
R KK KRB K5 KA 978 K (F 2)

3 HE54ie
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FLR Ay A SRR 1 7 A T A P, 78 A S BRG]
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Fig. 2 Relationships between environmental factors and photosynthetic and physiological characteristics in

assimilation twigs of Haloxylon ammodendron at different periods of the growth season
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