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Photosynthetic characteristics of Bothriochloa ischaemum under drought stress and elevated
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Abstract: A pot experiment was conducted to study the variations of the photophysiological charac—
teristics of native bluestem ( Bothriochloa ischaemum) in loess hilly—gully region under different soil
moisture condition ( 80% and 40% field capacity) and different atmospheric CO, concentration
(375 pmol * m~> +s' and 750 pmol © m” *s™'). The results showed that drought stress de-
apparent quantum efficiency ( AQE)  stomatal

nmax )

creased the maximum photosynthetic rate ( P
conductance ( g,) transpiration rate ( 7.) maximum photochemical efficiency ( ¥,/F,) potential
photochemical efficiency ( F,/F,) and photosynthetic pigments contents and increased the malon—
dialdehyde ( MDA) and proline ( Pro) contents. Under sufficient moisture condition elevated CO,

concentration didn’ t change the P and the MDA and Pro contents significantly; under drought

stress elevated CO, improved the maximal fluorescence ( F,)) F /F, F,/F, photosynthetic pig—
ments contents and AQE and the P, . under elevated CO, was increased significantly by
23.3% and the MDA and Pro contents were decreased significantly as compared with those under
ambient CO, concentration. All the results suggested that elevated CO, concentration had definite
compensation effect on the photosynthetic reduction of B. ischaemum induced by drought stress and

alleviated the damage of drought stress on B. ischaemum.

Key words: drought; elevated CO, concentration; photosynthetic characteristics; Bothriochloa isch—

aemum.
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Fig.1 Change characteristics of the light response curves of photosynthesis ( P,)

centration ( C;)

r

under different water and CO, concentration treatments.

Lw:40% ~45%TFC; Hw:80% ~90% FC; Nec:375 pmol * mol™" CO,; He:750 wmol * mol™ CO,.

n

stomatal conductance ( g,)

The same below.

intercellular CO, con—
and transpiration rate ( T.) to photosynthetically available radiation ( PAR) of the leaves in Bothriochloa ischaemum
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1 CO,
Table 1 Light response curves of photosynthesis parameters of Bothriochloa ischaemum under different water and CO, con—
centration treatments (mean=SE)

Treatment Py

(mol CO, *m™2 +s7) (umol CO, *m™ +57")

AQE

Ry

(wmol CO, *m™ «s7")

(pmol * m™ +s7")

LSp

LCP

(pmol » m™2 « 7"y

LwNe 10. 74+0. 73¢ 0.039+0.01b 1. 74+0. 36b 784+98a 45+12a
LwHe 13.24+0. 48b 0. 055+0. 01ba 2.41+0. 39ba 705+25a 47+15a
HwNe 16.31+0. 54a 0.057+0.01a 2.08x0. 24ba 893+155a 37+10a
HwHe 17.22+0. 08a 0.070+0.01a 2.81+0.67a 829+50a 40+8a
Lw: 40% ~45%FC; Hw: 80% ~90% FC; Nc: 375 pmol * mol™ CO,; He: 750 pmol * mol™ CO,. (P<
0.05) Different letters in the same column represented significant difference at 0. 05 level among different treatments. The same below.
2 co, ( MDA)
o Co,
Table 2  Chlorophyll fluorescence kinetic parameters of
Bothriochloa ischaemum under different water and CO, . C02
concentration treatments (mean+SE) MDA 11. 0%
18. P
Treatment F, F, 8.0% ( I‘O)
FIF, FIF, MDA CO,
LwNe 0.275+0.035¢  0.089+0.019a 0.679+0.029b 2. 133+0.291¢ Pro 7.0% 14.7%
LwHe 0.362+0.004b 0.092+0.006a 0.744+0.013a 2.920+0. 193b ( 3)
HwNe 0.353+0.004b 0.077+0.009a 0.783+0.023a 3.634+0.513a 2.5 co
HwHe 0.408+0.013a  0.097+0.007a 0.762+0.011a 3.214+0. 185ha . 2
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Fig.2  Chorophyll a ( I ) chorophyll b ( II) carotenoid

( I) and chorophyll content ( IV) of the leaves in Bothriochloa
ischaemum under different water and CO, concentration treat—

ments.

Fig.3 Contents of malondialdehyde ( MDA) and proline ( Pro)
of the leaves in Bothriochloa ischaemum under different water

and CO, concentration treatments.
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3 CO,
Table 3 Result of univariate analysis for the effect of water and CO, concentration to Bothriochloa ischaemum
P max F., F.IF, F.IF, MDA Pro
Treatment Photosynthetic pigments
F P F P F P F P F P F P F P
182.25 <0.01 1253.64  <0.01 31.50  <0.01 26.89  <0.01 23.06  <0.01 244.96  <0.01 658.47 <0.01
Water (W)
€O, 23.89 <0.01 63.63  <0.01 40.15  <0.01 3.71 0.09 0.96 0.36 25.39  <0.05 40.23  <0.01
CO, concentration
WxCO, 4.89 <0.05 0.02 0.89 1.93 0.20 13.36  <0.01 10.41  <0.05 5.66 <0.05 13.33  <0.01
F,
P,..~F,/F, MDA S
F.IF, Pro 3.2 CoO,
3 a
3.1 Co,
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