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Effects of He Ne laser treatment seeds of isatis indigotica on
photosynthesis of seedlings
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Abstract: T he effects of He Ne laser pretreatment on the seed of isatis indigotica have been studied in the follow ing
aspects, such as content of photoproducts and chlorophyll, biomass, net photosynt hetic rate, stomatal conductance and water
use efficency. The results indicated four treatments have improved apparently the content of photoproducts and

chlorophyll, stomatal conductance, water use efficiency, level of net photosynthetic rate and so on. Compared with the

control, 5Smin treatment is the best among four tments. Moreover, the influence mechanism of laser irradiation on
seedling photosynthesis has been discussed on the s of the above results.
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28 1 He Ne 43
(MSHN- A- B450MM , ) a 0.172mg*g '
632. 8nm, 1. 5mm (FW) (¢ = 3.0412, p> 0.05, ),
3h , HeNe b 0. 024mg*g” '(FW) (1= 1. 830,
3min, Smin, 7min, 9min, 5.23 p> 0.05, ),
mWemm™ * [ 7] 0.161mg*g” ' (FW) (= 4. 025, p> 0. 05,
1.2.3 »H R GRRAASE N E ) ; Smin a
[8] 0.312mg* g™ ' (FW) (1= 4. 475, p< 0.05,
1.2.4 % kbdE A ILFES5RMBE RGN ), b 0.053mg*g '
CI-301SP (CID ) (FW) (1= 3.533,p> 0. 05, ),
25d 0.340mg*g” '(FW) (¢= 8. 718, p
< 0.05, ); 7min
1.2.5 VT bk ABaY $2 IR BN 2 a 0. 142mg* g™ "(FW) (1= 3. 628,
[9] p> 0.05, ), b
1.2.6 XA een < 25d 0. 0l4mg*g” "(FW) (1= 1.778, p> 0.05,
(KW-1) (80°C), ), 0. 125mg*g” '(FW)
10 (t=3.719, p< 0.05, ):  9min
3 a (1= 0.470, p
2 > 0.0, ), b
2.1 0. 008mg* g™ '(FW) (1= 0.666, p> 0. 05,
1 : He Ne ). 0. 023mg* g '
3min (FW) (1= 0.1916, p> 0. 05, )
Table I Effect of He Ne laser treatment seeds of isatis indigotica on photosynthesis and photoproducts of seedlings
ck t f s n
net photosynthetic rate/( HmolCO*m ™ '+ s™ 1) @75 £0.667 12.39%1.146 14.43%0.949 12.91%0.646 12.89%1.580

stomatal conductance/ (FmolH ,0* m~ leg™ 1)
water use efficiency/ (MmolCO,/ HmolH,0)
content of chlorophyll a/ (mg* g~ '(FW))
content of chlorophyll b/ (mg* ¢~ '(FW))

58.30L2. 487
2.650+0.140 3.110%0.796
0.698£0.05% 0.870%0. 061
0.230%0.012 0.254%0.016 0.283%0.008 0.244%£0.021 0.238£0.007

130. 1£4.05 95.43%13.2 91.86%9.18
4.60%0.215 3.23%0.158 3.06%0.311
1.010%+0.328 0.840%+0.032 0.698%0.030

97.90%9.76

content of total chlorophyll/ (mg* g~ '(FW)) 0.953%0.048 1.114%0.032 1.293%0.153 1.078%0.058 0.976%0.067
content of soluble sacchrides/ (mg* g~ 1(DW)) 35.6016.900 43.80%3.280 44.68%5.04 45.80%6.75 35.30%6.05
biomass/g 0.933%0.591 0.984%0.644 1.096%0.850 1.209%0.573 1.094%0. 862
2.2 1. 23MmolCO2*m™ '™ '( 1= 2.320,p > 0.05,
1 , 3min ), 37. BHmoH,00m™ 'ss™ (1= 13,555,
0. 64lmolCO2 e m™ s (1= p< 0.0l ), 0. 584molCO/
0. 8816, p> 0.05, ), 39.6Hmol  HmolH O 1= 3.222, p> 0. 05, ): 9min
H20°m '*s '(¢= 17.010, p< 0. 0L, ). 1. 168molC0,*
0. 46MmolCOz/ HmolH0( ¢ = 1.009, p> 0. m™ 'ss” '(z= 1.708 p> 0. 05, ),
05, ); Smin 33, 6HmolH,0°m™ '*s™ '( 1= 9. 880, p< 0.05,
2 68molC02e m™ o5 ' (1= 4. 466, ), 0. 41HmolCO,/ HmolH,O ( ¢ = 0.
p< 0.05, ), 7L 84molH20em™ '* 592, p> 0.05, )
s (1= 15.309,p < 0.01, ), 2.3
1. 95HmolCO» PmolH,0( t= 2 438, p > 0. 05, 1 He Ne
); Tmin 3min s



44 2004 2
5.4mge g '(DW) (1= 250, p>
0. 05, ), Smin 3.2
9.08mg*g” ' (DW)(t= 2 85 p> 0. 05, \ a
), Tmin 10.2mg*  GPT  GOT e,
g~ (DW)(t=3.15,p> 0. (5, ), 9min i
3.4mg* ¢ '(DW) (1= ) )
0.93, p> 0.05, ) R
2.4 s
1 , HeNe
3min , >
0. 051g(t= 2.550, p> 0. 05, > 5
), 5m]n O ’ ’
163g( t=6.112, p< 0. 05, ), 7min ,
0. 276¢( t= 13.801, p < 0. 0, L .
), 9min 0.161g ) ) ,
(t= 4.536,p< 0. 05, )
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