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Effect of chitosan on germination and enzyme activity of Caragana
korshinkii Kom seed from different provenances
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Abstract  C. korshinkii seeds from two regions (Wuqi County, and Yuyang District in Yulin City) of Shaanxi Province were treated
with acidic chitosan solution of different concentrations. Then the germination and seedling growth indices were investigated along
with the activities of a-amylase, dehydrogenase, POD and CAT. Results show that chitosan improves seed germination and at the
same time shortens germination time. With increasing chitosan concentration, germination indices and enzyme activities initially
increase before decreasing under higher chitosan concentration. Seeds from different provenances respond differently to chitosan.
When chitosan concentration is 0.5%, germination rate of seeds from Yuyang is 1.2 times that of CK, with mean germination time
shortened by 0.9 d. Enzyme activities increase significantly compared with CK, producing the best enhancement effect. At 1.0% chi-
tosan concentration, the germination rate of seeds from Wugqi increases by 13% and the mean germination time shortens by 1.7 d.
Enzyme activities increase significantly compared with CK, producing the best enhancement effect. However, 1.5% chitosan concen-
tration inhibits germination of seeds from Yuyang, but does not negatively impact germination of seeds from Wugqi. Chitosan gener-
ally improves growth of C. korshinkii seedling. Seedling root length, height, dry-weight, fresh-weight and chlorophyll content sig-
nificantly increase. Optimum chitosan concentrations for seeds from Wugqi and Yuyang are respectively 1.0% and 0.5%.
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Fig. 1 Effects of chitosan on seed germination progress of C. korshinkii from Wugqi (a) and Yuyang (b)
F1 FERELEXFEME AT & FiE L0
Tab. 1 Effect of chitosan on seed germination of C. korshinkii from different provenances
Provenance Concentration of chitosan Germination Germination Mean germination Germination Vigor index
(%) rate (%) energy (%) time (d) index g
CK 61.5£1.2 30.5+£3.8 6.7+0.9 6.13+0.38 11.81£1.15
Wugi 0.1 61.542.2 36.042.7 5.540.3 7.2440.41" 18.390.96"
0.5 69.0+2.3 39.5+0.7" 5.0+0.3" 7.53+0.15" 18.00+1.04"
1.0 74.542.3" 49.5+1.8" 5.0+0.5" 8.54+0.33" 20.65+2.01"
1.5 65.5+2.4 39.0+1.77 4.9+0.1 7.81+0.42" 18.62+0.98"
CK 59.0+£2.4 34.5+2.3 5.2+0.1 6.84+0.22 13.33+0.52
Yuyang 0.1 66.0+2.6 38.5+3.3 4.7£0.1 8.05+0.58" 20.50+0.41"
0.5 72.0+1.2" 38.5+3.5 4.3+0.1" 8.79+0.10" 20.99+0.69"
1.0 59.5+1.8 33.04£2.6 4.7+0.2 6.92+0.09 16.71+1.32
1.5 57.0£2.5 26.0+3.5" 4.8+0.2 6.52+0.27 15.52+0.63
+ ¥ (P<0.05), LSD , The data are mean =+ std.,

* means significant difference between chitosan treatments and CK (P<0.05, LSD). The same below.
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Tab. 2  Effect of chitosan on enzymes activities in germinating C. korshinkii seeds from different provenances

Concentration of chitosan

o-

a-amylase activity

Dehydrogenase activity

POD activity

CAT activity

Provenance %) (mg - g - min’) (mg - g’ (U-g" - min')) (U-g' - min’)
CK 0.154+0.004 10.563+0.501 68.186+4.030 10.759+1.681
Wuai 0.1 0.202+0.011" 13.485+0.020" 99.651+6.061" 16.921+3.113
0.5 0.219+0.006" 16.104+0.284" 111.920+2.696" 19.868+4.960
1.0 0.272+0.006" 20.871+0.140" 220.171+8.007" 33.956+3.482"
15 0.223+0.005" 13.782+0.103" 94.650+5.889 17.330+1.526
CK 0.062+0.238 15.463+0.626 28.490+1.017 10.650+1.502
Yuyang 0.1 0.128+0.007 16.848+0.377 69.630+1.009" 18.468+2.534"
0.5 0.1760.002" 19.267+0.061" 77.367+3.360" 23.692+2.190
1.0 0.1010.005 17.318+1.217 40.914+1.777 16.936+2.321
1.5 0.078+0.006 15.895+1.127 32.013+1.775 14.150+1.549
#3 EEELEXNAEMIERTZNEE KIS0
Tab. 3 Effect of chitosan on seedling growth of C. korshinkii from different provenances
Provenance Concentration of chitosan Root length Seedling height Fresh wei%ht Dry weig}Tt Chlorophyll E:lomem
(%) (cm) (cm) (mg- ) (mg- ) (mg-g )
CK 2.75+0.11 1.92+0.08 87.6+0.25 21.233+0.03 1.839+0.08
Wuqi 0.1 2.96+0.08 2.53+0.10 91.333+0.17 21.650+0.05 2.105+0.03"
0.5 3.03+0.12 2.39+0.16" 93.400+0.26" 22.050+0.02" 2.416+0.02"
1.0 3.53+0.11" 2.41+0.08" 102.133+0.38" 23.633+0.03" 2.551+0.02"
15 2.71+0.02 2.38+0.08" 92.966+0.18" 21.866+0.08" 2.465+0.02"
CK 2.45+0.11 1.92+0.08 81.450+0.25 20.483+0.03 0.981+0.03
Yuyang 0.1 2.73+0.08 2.39+0.08 87.250+0.26 21.300+0.02" 1.244+0.01
0.5 3.23+0.12" 2.53+0.10" 95.983+0.38" 22.883+0.03" 1.566+0.02"
1.0 2.66+0.11 2.41£0.16 86.816+0.18 21.116+0.02 1.259+0.03
15 2.41+0.17 2.38+0.08 85.183+0.17 20.900+0.08 1.126+0.03
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