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Abstract ; During the period from March 5th to September 5th, taking top branches of Kolkwitzia amabilis
Graebn. as cuttings, cutting one time every 10 d, rooting rate, contents of endogenous indoleacetic acid
(TAA), abscisic acid ( ABA) and gibberellin ( GA,), activities of superoxide dismutase ( SOD),
peroxidase (POD) and catalase ( CAT), contents of soluble sugar and soluble protein in cuttings after
cut for 10 d were compared, and correlation analysis and regression analysis on rooting rate with above
eight indexes were carried out, also, principal component analysis on these eight indexes was carried out.
On this basis, subordinate function value analysis and comprehensive evaluation on rooting effect of
cuttings at different cutting times were carried out. The results show that along with cutting time, rooting
rate of cuttings of K. amabilis generally appears the changing trend of firstly increasing and then
decreasing, that of cuttings is relatively high during the period from the last ten-day of May to the middle
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ten-day of July, and that is the highest during the period from the middle ten-day of June to the middle
ten-day of July generally with a value of above 70% . Along with cutting time, contents of IAA and
soluble sugar in cuttings appear fluctuant changing trend. While, ABA content, POD activity and soluble
protein content generally appear the trend of firstly increasing gradually and then decreasing gradually,
changes in GA; content and CAT activity are not obvious, and SOD activity generally appears the trend of
increasing slowly. The correlation analysis result shows that there are extremely significantly ( P<0.01)
positive correlations of rooting rate of cuttings of K. amabilis with TAA content, POD activity and soluble
protein content, and extremely significantly negative correlation with CAT activity. The principal
component analysis result indicates that cumulative contribution rate of the first two principal components
is 84.383% , meaning that the first two principal components can basically reflect the main affecting
factors for rooting of cuttings of K. amabilis, in which, contents of soluble protein and [AA are main
factor in the first principal component, and CAT activity is main factor in the second principal
component. The comprehensive evaluation result shows that comprehensive evaluation index (D) of
cuttings of K. amabilis is high with a value of 0.747-0. 983 during the period from the last ten-day of
May to the middle ten-day of July, which is basically identical with measured value of rooting rate of
cuttings. It is suggested that in the northwest of China, appropriate cutting time of cuttings of K. amabilis
is the period from the last ten-day of May to the middle ten-day of July, and the period from the middle
ten-day of June to the middle ten-day of July is the best. In cutting process, spraying appropriate
concentration of IAA solution can improve rooting rate of cuttings.

Key words: Kolkwitzia amabilis Graebn.; cutting time ; rooting rate; endogenous hormone ; biochemical
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Table 1 Comparison on rooting rate of cuttings of Kolkwitzia amabilis
Graebn. after cut for 10 d at different dates (X+SD)

EARGIER 0] FH H

Cutting date Rd:o Iﬁi/r:/tne Cutting date R/:to :Ej;/rjtge

(MM-DD) (MM-DD)
03-05 0.00+0.00 06-15 75.67+4.04
03-15 1.33x1.15 06-25 74.00+9. 64
03-25 1.33£1.15 07-05 66.33+11.06
04-05 5.33%1.15 07-15 74.30+4.04
04-15 4.67+3.05 07-25 29.67+10.97
04-25 5.33+2.31 08-05 34.00+6.93
05-05 10.67+3.06 08-15 18.67+7.23
05-15 16.67+1.15 08-25 11.00+3.00
05-25 50.00+7.21 09-05 6.33+1.53
06-05 64.33+0.67

H 0[] 4 47 1% 475 #2826 AR R 3K ([H 4. 67% ~
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TR RTE M7 A S BRI 1AA 5 i
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Table 2 Comparison on endogenous hormone content in cuttings of

Kolkwitzia amabilis Graebn. after cut for 10 d at different dates
(X+SD)Y

FHmHE M WM E /g - g7

Cutting date Content of endogenous hormone

(MM-DD) TAA ABA GA,
03-05 75.26+0.01 145.54+0.02 3.53+0.06
03-15 85.50+0.09 150.18+0.24 3.29+0.05
03-25 65.60=+0. 06 160.49+0.25 4.1420.13
04-05 60.26+0. 04 175.28+0.08 4.35+0.21
04-15 64.23+0.02 185.22+0.03 4.62+0.16
04-25 56.56+0.02 165.83+0.05 4.19+0.06
05-05 56.08+0.33 175.45+0.05 3.37+0.27
05-15 89.66+0.04 159.95+0.53 3.68+0.02
05-25 100.26+0.21 172.42+0.37 3.95+0.22
06-05 110.48+0.08 150.30+0. 13 3.87+0.15
06-15 120.05+0. 09 160.33+0.06 4.14+0.05
06-25 125.34+0.03 155.59+0.26 4.55+0.05
07-05 145.09+0.03 126.92+2.76 5.11+0.08
07-15 110.25+0.02 138.56+5.77 5.37+0.02
07-25 90.51+0.09 149.33+6.54 5.50+£0.10
08-05 85.49+0.06 123.57+5.68 4.63x0.15
08-15 62.35+0.01 119.63+0.19 4.03+0.15
08-25 70.26+0.02 115.30+0.05 5.33+0.15
09-05 75.51+0.06 135.82+0.03 4.1320.15

DIAA: BB Z B2 Indoleacetic acid; ABA: it ¥ R Abscisic acid;
GA,: % Z Gibberellin.
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Table 3 Comparison on some biochemical indexes in cuttings of Kolkwitzia amabilis Graebn. after cut for 10 d at different dates ( X=SD)

ot dt BERHED/U - mg™ Enayme activity) RS g g R g - g
(MM-DD) SOD POD CAT Content of soluble sugar Content of soluble protein
03-05 250.29+0.06 300.33+0. 15 41.61+4.45 41.15+3.57 18.66+2.65
03-15 260.14+0.01 350.35+0. 19 44.30+4. 14 38.68+1.59 22.69+3.61
03-25 245.57+0.08 345.40+0.22 52.14+3.25 53.33+3.27 20.87+3. 11
04-05 256.78+0.20 310.27+0.08 61.04+5.20 31.26+3.62 20.65+1.37
04-15 254.62+0.33 356.23+0.03 40.36+4.40 53.78+9.38 25.16+2.94
04-25 265.80=+0.63 344.56+0.01 50.12+1.78 66.20+1.45 21.80x1.48
05-05 267.64+0.27 321.53+0.06 54.51+4.05 68.25+4.57 27.13+2.81
05-15 277.80+0.28 392.25+0. 16 52.71+2.45 41.15+4.18 31.59+5.85
05-25 287.69+0.27 400.35+0. 15 34.73+3.73 66.76+4.49 33.08+3.13
06-05 285.83+0.29 415.59+0.04 38.19+3.77 77.00+5. 62 36.39+8.93
06-15 395.93+0.50 450.30+0.03 33.45+1.98 82.75+6.68 35.58+7.38
06-25 298.83+1.13 420.35+0.05 30.28+2.50 78.54+4.58 36.32+2.69
07-05 300. 80+0. 65 415.56x0.01 36.14+5.35 87.62+3.29 41.53+6.09
07-15 313.44x1.15 369.53+0.27 34.25+4.50 66.02+4.46 38.48+2.42
07-25 330.20+0. 18 375.76+0. 11 36.14+3.06 59.50+3.99 35.53+3.69
08-05 350.22+0.20 385.51+0.11 45.14+4.30 76.66+3.84 33.92x4.19
08-15 345.50+0. 46 395.32+0.01 53.26+2.08 85.03+4.55 25.12+3.68
08-25 365.58+0.38 415.43+0.18 61.70+6.56 89.41+4.94 23.05+3.57
09-05 370.18+0.07 365.70+0. 13 63.62+8.43 87.16+7.33 22.65+3.82

D SOD . HA LY AL i Superoxide dismutase; POD . A ALY Peroxidase; CAT; S EALE i Catalase.

ANTE) H I A 4 B P R B R (GA,) R AR
B, BEA AP RRAS

1% 3 AT UL . Bl 47 ) (] 4 B8 08 S 470 A 7
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Table 4 Result of principal component analysis on endogenous hormone content and some biochemical indexes in cuttings of Kolkwitzia amabilis
Graebn.
FEWIy BIEFRIYFFE D Eigenvector of each index! SR % BT/ %
Principal C t"b i ) . Cumulative
component IAA ABA GA; SOD POD CAT Ss Sp ontribution rate contribution rate
1 0.962 0.396 0.689 0.668 0.796 -0.114 0.605 0.968 67.538 67.538
2 0.021 0.623 0.569 0. 668 0.576 0.973 0.585 0.142 16. 846 84.383

DIAA; Ml Z B2 Indoleacetic acid content; ABA; V&R & Abscisic acid content; GA, ; 7R E & Gibberellin content; SOD; # %ALY
LB Superoxide dismutase activity; POD: i EALHIMGETE Peroxidase activity; CAT: i SALAME P Catalase activity; SS: AT PR & b
Soluble sugar content; SP. AP 1 S 1 Soluble protein content.

x5 AEFEEHESHEEERNRBEIHESTNESENERY

Table 5 Results of subordinate function value analysis and comprehensive evaluation on rooting of cuttings of Kolkwitzia amabilis Graebn. at
different cutting dates'

FF47 H

Cutting date Cl, Cl, U, U, D HEF Order

(MM-DD)
03-05 -5.706 -3.988 0.000 0.749 0.150 17
03-15 -3.926 -2.939 0.049 0.554 0. 150 17
03-25 -3.738 -1.030 0.095 0.379 0.152 16
04-05 -4.810 -0.617 0. 144 0.363 0.188 15
04-15 -1.741 -0.563 0.164 0.625 0.257 14
04-25 -3.069 -0.306 0.204 0.542 0.271 13
05-05 -3.439 -0.435 0.292 0.463 0.326 11
05-15 -0.907 -0.413 0.526 0.482 0.518 8
05-25 1.557 -0.349 0.720 0. 856 0.747 6
06-05 2.439 -0.190 0.832 0.881 0.842 3
06-15 5.686 2.179 1.000 0.914 0.983 1
06-25 4.214 0.140 0.802 1.000 0.841 4
07-05 5.842 0.648 0.909 0.979 0.923 2
07-15 3.218 -0.193 0.734 0.992 0.785 5
07-25 2.560 0.475 0.641 0.777 0. 669 7
08-05 1.697 0.709 0.493 0.618 0.518 8
08-15 -0.739 0.971 0.432 0.387 0.423 10
08-25 1.283 3.418 0.345 0.061 0.288 12
09-05 -0.423 2.485 0.177 0. 000 0.141 19

D Cl, ,Cl,: SN EE 1 RS 2 F AR 40 Scores of the first and the second principal components, respectively; U, , U, : Sy 1A 2 FE A
B JE PR SUE Subordinate function values of the first and the second principal components, respectively; D ZEATI R % Comprehensive evaluation

index.
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