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Table 1 Changes in pH unit volume conductivity and water lost quantity of the nutrient solution in the culture medium
pH® pHA L, EC,( mS/m) M,,
Bp° 6.70+0. 20 6. 68+0. 02° 0.58+0. 01" 3. 87+0. 03¢ 0.72+0.01*
Bp! 6.70+0. 20 7.98+0. 02° 0. 4x0. 08" 4.48+0. 05° 0. 66+0. 03"
Ma® 6.70+0. 20 6.52+ 0.01¢ 0. 87+0. 06" 3.03+0.01¢ 0.74+0. 01"
Ma' 6.7020. 20 7.72 £0. 03" 0.32+0. 17° 4.1220. 04 0. 66=0. 03
: (LSD) p<0. 05; Bp' — PEG
Bp® — PEG Ma' — PEG Ma® — PEG . pH® pH pH*

pH. L, = EC, - M, -

a a we
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Bp° . Bp! PEG ;. Ma® ;. Ma' PEG
1 PEG
Fig.1 The light response curves of Broussonetia papyrifera and Morus alba L. under the PEG treatment
Bp° . Bp! PEG ; Ma® ; Ma' PEG
2 PEG CO,
Fig.2 The CO, response curves of Broussonetia papyrifera and Morus alba L. under the PEG treatment
AQE 0.04~0.07 * . PAR
AQE
(0.05 )
AQE
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2
Table 2 Photosynthetic parameters of mulberry plants
Bp° Bp! Ma® Ma'
AQE 0.05 +0. 01° 0.03 +0. 01° 0.05 +0. 01° 0.02 +0.01*
LCP 34.07 £5. 15° 10. 61 5. 61° 18.92 +15. 04° 21.54 +0.01°
LSP 942. 34 +73. 64" 782.97 £114. 43" 1180. 58 +£395. 48° 618. 11 £113..32>
A 45.41 +12. 75" 26.18 £9.23% 59. 83 +22.57° 14. 62 +6. 05"
Rd 1. 50 +0. 42° 0.25 +1.25° 0. 65 +0.59° 0. 69 +0. 32°
a 0. 14 +0. 09* 0.12 +0. 04* 0. 19 +0. 06* 0. 02 +0. 03"
cep 56. 23 +58. 95" 244.94 +24. 53" 58.22 +5. 44" 99. 78 +40. 41°
cSP 679. 11 £194. 63° 2635.38 +783.75" 622. 61 £139. 40° 3683. 3 £494. 27°
Rt 7.56 +8.95° 14. 15 0. 00* 8.19 +1. 68 1.43 +2.80"
B 57.13 =1.65* 60 +0. 00* 38.18 £2. 10" 26. 28 +25.09*
Rp 6.05 +9.30° 13.9 +1.35° 7.78 £2. 03 0.75 £2.59"
Sp 0.21 0. 16" 0. 55 0. 05° 0.28 +0. 06" 0.12 +0. 22"
p<0. 05; a— Co,
Ci=0 CO0, ;. CE- ;. CCPCO, ;. CSP-CO, ;. Ri-
B,,..CO, » AQE- , LCP- ; LSP- . —— ; Rd-
; Rp— . Sp- (Bp' - PEG Bp°® — PEG Ma' — PEG Ma°-  PEG
).
3 R
Table 3 The net photosynthetic rate transpiration rate and water use efficiency of mulberry plants
Ci/Ca Py T, WUE G Vpd
Bp° 0.72+0. 00" 11.07+0. 03" 5.400. 00* 2.05+0.01¢ 0.20=+0. 00" 2.39+0. 00*
Bp! 0. 65+0. 00¢ 5.58+0.07¢ 0. 52+0. 07° 10. 68+0. 13" 0. 07+0. 00° 0. 67+0. 00¢
Ma® 0. 77+0. 00* 13. 68+0. 09a 3. 48+0. 00" 3.93+0. 02¢ 0.27+0. 00° 1. 12+0. 00"
Ma' 0. 3420. 00¢ 3.63+0. 044 0. 150. 00¢ 24.96+0. 12° 0. 02+0. 00¢ 0. 560. 00¢
p<0.05; Ci/Ca— Co,
co, Py— T.- WUE- G- Vpd—-
cce ccp
4 36 50-51
1 71 R 52-53
; o ) P;‘V GS
(Py) (7). (Gs) . -
(Vpd) . CO, CO, ( Ci/Ca) - - :
( 3 ) Ci/
CaPy- Gy 55.8%+73.46.92. 59%
9.7%+49. 59% - 65% o
o T, . CO,
90%
5
15

; ( WUE) ( RuBP) / RuBP

Vpd Ci/CaP, G o
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59 . ( 813(:)
60
(Chl(a+b)) . ( LWP) .
( RWC)
4 ( Chl( a+b))
LWP RWC §°C
RWC 3"C .
LWP
LWP 23.7%
LWP 18.4%.
( Chi( a+b)) .RWC.3"C
LWP .
4

Table 4 Chlorophyll and leaf carbon isotope

parameters of mulberry plants

Chl( a+b) LWP( MPa) RWC 33 C/ %o

4.16+1.24"  -2.15+0.07* 0.74+0.02 -28.78x0.75"
2.88+0.25" -2.66+0. 18" 0.73+0.02" -29.01=0. 83"
4.61+0.41° -2.3920.22"" 0.75+0.01° -28.57+0. 48"
4.96+0.54* -2.83+0.37" 0.76x0.01* -28.12+0.38"

LWP-

p<0.05;
. RWC- o

Chi( a+b) -

Co,
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The Responses of Leaf Photosynthesis and Photorespiration to the
Simulated Drought by Two Moraceae Plants

LI Huan' > WU Yanyou'

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences

Guiyang 550081 China; 2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: The responses of photosynthetic and photorespiration characteristics of two plants of Moraceae ( Broussonetia papyrifera and
Morus alba.) to the drought stress were studied by applying 150 g/L polyethylene glycol ( PEG) to simulate the arid environment. The
relevant chemical parameters of the culture medium and the photosynthetic parameters of leaves were measured. The arid environment
was found to have less effect on the water absorption capacity of Broussonetia papyrifera than that of Morus alba. The Broussonetia papy—
rifera adapted to the arid environment by moderate photosynthesis low transpiration and high water use efficiency while the Morus alba
by low photosynthetic low transpiration and high water use efficiency. In the simulated drought environment the Broussonetia papyrif—
era adapted to external stress by stable carboxylation efficiency high photosynthetic capacity high photosynthetic capacity utilization
share while the Morus alba by low carboxylation efficiency low light respiration rate and low light respiration utilization share. The
mulberry tree showed a higher adaptive capacity to the external drought stress than Morus alba. This adaptive mechanism of Broussonetia
papyrifera may be related to its higher photorespiration rate and the ability of utilizing bicarbonate ions. The “consuming carbon for wa—

ter” mechanism may be an important mechanism for plants to adapt for the karst drought.

Key words: polyethylene glycol; Broussonetia papyrifera; Morus alba; drought stress; photosynthetic parameters; photorespiration.



