DOI:10.13332/].1000-1522.2012.04.025

34 4 Vol.34 No.4
2012 7 JOURNAL OF BEIJING FORESTRY UNIVERSITY Jul. 2012
( )
( I). ( I . ( II) ( V) 4
2 N o
1 I 10. 78% 5.43% 1 v
15.78% 11.25% » |
N ~POD CAT o 1
o I
v SOD o
68.11% ; D : I > v > >
> Jil| ;
1S718.43 A :1000—1522(2012) 04—0067—06

QU Chao—qi; MAN Xiuding; DUAN Liangdiang. Comprehensive evaluation on the effects of different
biological agents on survival rate growth physiological and biochemical indexes of desert plant
Yucca brevifolia seedlings. Journal of Beijing Forestry University (2012) 34(4) 67—72 Ch 23 ref.
College of Forestry Northeast Forestry University Harbin 150040 P. R. China.

Four biological agents water retaining agent( T1) ABT (TII) CCC (TI) and PP333(TIV)
were applied to 2-year-old desert plant Yucca brevifolia seedlings to study the effect and function of these
biological agents on survival rate growth physiological and biochemical indexes of it and a
comprehensive evaluation on their impact efficiency was drawn out. The results were as follows: T [ and
TII significantly increased the survival rates of seedlings which were 10. 78% and 5.43% higher than
CK; but survival rates of TIl and TIV were 15.78% and 11.25% lower than CK. T I significantly
promoted the growth of Y. brevifolia seedlings and increased photosynthetic physiology indexes content of
osmoregulation substances the activity of POD and CAT of Y. brevifolia seedlings. Compared with CK T
I made no significant changes on the growth index but both antioxidant enzyme activity and proline
content of Tl were significantly higher. TII made the height of seedlings significantly lower than that of
other treatments and it mainly had effects on the free proline content and antioxidant enzyme activity
indicators of the seedlings. TIV thickened the diameter and shortened the height of seedlings and had an
impact on photosynthetic and SOD activity. Through principal component analysis plant type and
photosynthetic physiological factor had the maximum weight in a comprehensive evaluation of Y. brevifolia
seedlings as 68.11% ; D-value was in the sequence of TI >TIV >TIl >CK >TII. It revealed that
water retaining agent was the best biological agent which had significantly increased the survival rates

and physiological and biochemical indexes of Y. brevifolia seedlings and notably promoted its growth at
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the same time. Next to it was ABT3 which had significantly increased the survival rate by influencing

the indicators of osmotic adjustment substances and antioxidant enzyme activities. Although PP333 had a

greater impact on the survival rate of plants

its concentration might be unsuitable to its survival. Its

concentration for application needs to be further studied.
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1.5.2
Fuzzy 12 2.1
U( x/) = ( X; win) (X = %,0) 1
j=12+n (2) I (P <0.05)
¥ J + % in J I.m. WV
Y - J ° 5.34% 26.55% 22.03% 10. 78 %, I
1.5.3 .
14 ..V o
nEp/2p j=12 (3) I (P <0.01)
j=1
; J ° il|
;pj ] ° ( P <0 05)
15—16 I\ -1
n 11.33% 2.99% 16. 65%
D = U(x) *r. j=12 (4) .
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D (P <0.05) o
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Tab.1 Survival rate and growth morphology index of Y. brevifolia seedlings with different biological agents
/em /em /em /%
1 20.53 £0. 66aA 2.62 +0.27aA 15.87 £0. 87aA 87.58 +1.20aA
I 18.68 +1.22bABC 1.99 0. 08bC 14.61 £0. 52bAB 82.24 +0.74bB
1 17.37 £0.98cBC 2.18 0. 14bBC 13.45 +0.52¢B 61.03 +1.00eE
v 16.91 0. 68cC 2.47 0. 10aAB 13.11 £0.26¢B 65.56 +1.07dD
CK 19.51 +0. 59abAB 2.18 +0. 09bBC 13.96 +0. 77bcB 76.81 +0.45cC
* ; 0.05 0.01 0 o
2.2
o |
2 ; [0 10 \4
(P <0.05) 11.36% .
13.96% 8.95% 11.53%  12.34% » (r = -0.686);
N N I
o I 20.70%  33.76%
(P <0.05) 4 ;
. co,
. (r=0.920)
(r=-0.735) .
2

Tab.2 Moisture content and photosynthetic index of Y. brevifolia seedlings with different biological agents

(molem ~2es7")

/

co,

/

( wmolemol ~")

/ / /
1% (mmolemol ') (umolem 2¢s') (mmolem 257 ")
75.10 £0.30aA  73.12 +0. 19¢C 4.04 £0.13aA  14.50 £0.30abA  8.16 +0.08cC
I 71.83 £0.25¢C  77.16 =1.53bB 1.49 0. 03cC 13.23 £0.31cC 8.91 0. 05bB
1 73.50 £0.44bB  80.48 +1.36aA 1.59 +£0.03cC 14.97 £0.21aA 9.43 £0.07aA
v 74.03 £0. 70bAB  75.40 +0.78bBC  1.79 £0.04bB  14.23 +0.25bB 7.93 £0.03dD
CK 65.90 +0.46dD  76.05 £0. 74bB 1.76 £0.06bB  12.40 +0.25dD 7.05 0. 10eE

0.28aA
0.27bB
0.23¢C
0.20dD
0.27bB

257.00 £ 1. 00bB
256.33 +1.53bB
227.33 £2.08cC
221.33 £1.53dD
270.00 +£2. 65aA
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Tab.3 Osmotic adjustment substances and antioxidant enzyme activities of Y. brevifolia seedlings with different biological agents
/ / SOD / POD / CAT /
(mgeg™") (mgeg™") (Ueg='emin™") (Ueg='emin™") (mgeg ™" *min")
1 383.90 +£1.33aA 0.36 £0.01aA 3.01 £0.04dCD 32.93 £0.75aA 0.58 +0.03bB
I 198.01 +10. 68dC 0.21 +0.00bB 3.88 £0.07aA 16.22 +0.20cC 0.45 +0.02cC
i} 139.54 +7.15eD 0.17 £0.02¢C 3.42 +0.03bB 17.63 £0.13bB 1.00 £0.03aA
v 213.43 +6.37¢C 0.14 £0.00dD 3.10 £0.03¢C 13.27 £0.23eE 0.02 +0.00dD
CK 243.03 +6.72bB 0.13 +0.00dD 2.96 +0.06dD 15.21 £0.28dD 0.03 +0.00dD
(SOD ). (CAT ) POD CAT
(POD ) 3 S .
. 2.4
17
3 N N
SOD
1.58% + 31.18% + 15.79%
4.81% s | SOD o
(P <0.01) SOD (1)
. POD
CAT \Y 4 (2) .(3) (4)
12.71%  47.60% . U( x)
POD CAT D 5) D
POD I (32.93 U/
(g e+ min)) CAT Mm(1.00 N
mg/( g * min) ) o o
4
Tab.4 Factor load matrix and variance contribution rate
SOD POD
F, 0.955 0. 844 0.977 0.961 0. 885 0.913 -0.965 -0.329 0. 655 0.766
F, -0. 146 0.231 0 -0.192 -0.053 0.214 0. 151 0.897 -0.086 0.344
Fy -0.133 0. 181 -0.066 -0. 160 0. 449 0.334 0.176 0. 187 0.452 -0.535
F, -0.083 -0.407 0.013 0.112 -0.071 -0.065 0.021 -0.174 0.59%4 -0.040
Co,
CAT
F, -0.135 0. 852 0.751 0.818 0. 863 0.919 10. 741 67.132 67.132
F, 0.671 0.384 0. 389 0.318 -0.263 -0.380 2.176 13. 602 80. 734
F, -0.544 0.308 0. 347 —-0.421 -0.386 -0.087 1.793 11. 205 91.939
Fy 0. 480 -0.144 0.403 -0.214 0.138 -0.032 1. 060 6.622 98. 561
L F i i=1234.
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Tab.5 Factor scores

N

of Y. brevifolia seedlings with different biological agents

membership functions and score values of the composite indicator

F, F, F, F, U, U, U, U, D

| 0.116 -0.087 0. 054 -0.020 1. 000 0 0 0 0. 681 1

1 0.080 -0.073 0. 088 -0.010 0.625 0. 196 0.568 0. 672 0.562 3

m 0.021 -0.014 0.114 -0.004 0 1. 000 1. 000 1. 000 0.319 5

1\% 0.078 -0.061 0. 106 -0.017 0. 607 0.353 0.875 0.187 0.574 2

CK 0.067 -0.071 0. 085 -0.013 0.492 0.221 0.513 0.484 0.457 4

0. 681 0.138 0.114 0. 067
4 : 4 o
98.561% 16
N 1 67.132% .
@ ”
“ ”
. . 10. 78 %
13 »
: co, 2 . (P <0.05)
5.439%
co, =,
. 2 (SOD .POD
CAT . 3 CAT )

POD( -0.535) .
SOD . .

D : I > v > > ;
CK > m b N

. 1D
1 67.132% ; .
SOD .
3
19
20
21
SOD  .CAT POD 3
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