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Quantitative Analysis on Some Common Basal Media Used in Plant Tissue Culture

YANG Xiu-ping. LIU Li-li
(College of Forestry, Northwest A&F University, Yangling , Shaanxi 712100, China)

Abstract ; Fourteen basal media commonly used in plant tissue culture research were studied using the meth-
ods of cluster analysis and principal components analysis. The results showed that: (1) Under the 1. 40
classification level according to Chi-square distance, all the 14 basal media could be classified into 4
groups. The first group included 3 basal media (White, Miller, Heller) , the second group included 6 (MS,
LS,ER.NT,.NN,H), the third group included 3 (B;,N;,SH), and the fourth group included 2 (DKW,
WPM); (2) For the macro-elements, the first and the second principal components represent Na, SO, and
KNO;, and were —0. 382 56 and —0. 494 46 respectively, and for the micro-elements, the weight coeffi-
cient of MnSO, ¢ H,O and NiSO, « 6H,0 were 0. 412 08 and —0. 478 19 respectively. For the organic sub-
stances, the first principal component represented folacin and biotin, and the weight coefficients was all
0. 600 15,and the second principal component represented myoinositol and thiamine, and the weight coeffi-
cients were 0. 532 81 and 0. 530 52 respectively. The methods of basal media screening in plant tissue cul-
ture research were also discussed.
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Table 1 Distance coefficients among the 14 basal media
White MS B5 SH N6 NN DKW WPM H Miller  Heller ER NT
MS 1. 085 33
B 1.158 68 0.971 52
SH 1.220 01 1.092 22 0.887 33
N6 1.045 83 0.792 39 0.760 67 1.015 95
NN 1.073 26 0.629 84 0.976 82 1.051 21 0.865 57
DKW 1.378 14 1.227 55 1.285 28 1.345 36 1.246 60 1.185 54
WPM  1.310 68 1.188 04 1.084 88 1.131 23 1.127 81 1.086 76 1.032 97
H 1.222 12 0.849 27 1.150 82 1.220 62 1.052 40 0.579 86 1.382 26 1.270 33
Miller 0.870 55 0.931 34 1.079 91 1.147 73 0.889 30 0.969 76 1.360 83 1.253 94 1.165 50
Heller 1.197 16 1.445 47 1.263 61 1.445 66 1.356 24 1.339 46 1.629 03 1.441 42 1.496 831.195 72
ER 1.149 39 0.751 23 0.983 96 1.163 71 0.794 79 0.821 76 1.194 42 1.114 79 1.042 300.946 79 1. 344 44
NT 1.218 12 0.830 23 1.143 24 1.260 22 1.011 96 0.978 72 1.407 93 1.307 80 1.142 961.100 971.474 571.056 51
LS 1.136 96 0.330 67 0.942 36 1.079 16 0.838 92 0.716 01 1.309 41 1.188 19 0.929 880.924 141.373 200. 810 440. 767 69
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Dendrogram of the 14 basal media
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Table 2 Results of principal components analysis

oA
I H
1 2 3 4 5

KEITLER  RIER 5.482 25 2.964 44 2. 089 60 1.638 96 1.488 27
Tk % 32.248 54 17.437 87 12.291 76 9.640 93 8.754 52
Bt mmkae/ % 32.248 54 49,686 41 61.978 17 71.619 10 80.373 63
A 1) R NH, NO; 0.252 67 0.184 49 0.072 73 —0.491 68 —0.166 75
KNOs 0.172 01 —0. 494 46 —0.034 43 0. 040 95 0.051 87

CaCl, « 2H,0 0.261 43 —0.185 42 0.269 37 —0.225 30 —0.358 15

MgSO, » 7TH,0 0.085 93 0.290 08 0.033 76 0.246 06 —0.448 30

KH; PO, 0.213 99 0.092 59 —0.024 50 —0.205 14 —0.006 98

(NH,),S0, 0.053 96 —0.276 67 0.029 29 0.263 33 0.442 06

NH, H, PO, —0.014 07 —0.178 22 —0.180 33 0.236 96 —0.155 12

NaH, PO, + H,O —0. 256 66 —0.133 09 0. 308 47 0.117 35 0.160 79

K- SO, 0.109 38 0. 456 89 0.138 34 0.162 39 0.303 68

Ca(NO3), + 4H,0 0.075 38 0.484 12 0.020 91 0.109 68 0.285 19

Na, SO, —0. 382 56 0.053 90 0.254 21 —0.034 67 —0.103 76

KCl —0. 36364 0.024 42 0.302 49 —0.163 89 —0.001 19

Na, « EDTA 0.369 03 —0.010 61 0. 306 09 0.116 50 0.081 69

FeSO, « 7TH,0 0. 369 06 —0.011 38 0. 305 69 0.116 88 0.081 23

Fe, (SO, 5 —0.15907 0.14071 —0.31298 0. 34856 —0.320 00

Na-Fe-EDTA —0.077 37 0. 040 20 —0.442 63 —0.475 04 0.308 02

FeCly » 6H,0 —0. 340 81 0.008 59 0.366 03 —0.151 88 —0.000 15

MEITTHE  RHEAR 4,233 79 2.594 68 1.875 14 1.564 05 1.340 17
kR % 30. 241 32 18.533 43 13.393 84 11.171 80 9.572 62
BT mEmk g/ % 30. 241 32 48,774 75 62.168 59 73.340 39 82.913 01
FRAF ] B KI —0.213 99 0.164 59 —0.192 93 —0.106 84 0.541 84
H;BO, —0.226 47 0.267 94 0. 465 08 —0.058 76 0.247 12

MnSO; « 4H;0 —0.359 36 0.212 62 0.104 66 0. 088 50 —0.397 18

MnSO, « H,O 0.412 08 0.196 97 0.144 29 —0. 266 60 —0.046 26

ZnS0, » 7H,0 —0.359 56 0.188 94 0.096 72 0.106 37 —0.379 63

Nay MoO; = 2H,0 0. 300 36 0.283 10 0.037 47 0.454 14 0.008 43

MoO; —0. 05422 —0.062 93 —0.275 76 —0.115 01 0.416 11

CuSO, « 5H,0 0.407 78 0.244 30 0.147 83 —0.077 26 0.010 17

CoCl, + 6H,0 0.303 68 0.301 73 —0.035 63 0.469 97 0.075 89

Zn(NO3), + 6H, O 0.247 12 0.032 02 0.207 40 —0.602 73 —0.190 58

NiSO, « 6H,0 0.091 51 —0.472 35 0.410 54 0.142 28 0.074 21

AICI, 0. 050 42 —0.478 19 0.376 42 0.242 89 0.106 05

Zn + Na; » EDTA 0.011 21 —0.156 15 —0.194 42 —0.046 70 —0.206 84

CoSO; + TH, O —0.225 65 0.263 43 0.462 31 —0.062 41 0.257 67

APUKSY  RIEAR 2.485 97 2.106 82 1.098 92 0.974 71 0.675 78
Tk % 31.074 68 26. 335 30 13.736 54 12.183 87 8. 447 28
Bt mmkE/ % 31.074 68 57.409 99 71.146 52 83.330 39 91.777 67
A 1) B L 0.117 20 0.532 81 0.010 48 —0.527 02 0.141 71
bl 0.482 23 0.276 56 0.096 65 —0.324 04 0.318 71

I 15 0.061 80 0.323 58 0.289 81 0. 696 26 0.525 09

Wil % —0.039 43 0.530 52 0.159 81 0.151 30 —0.360 59

4 0.155 42 —0.476 17 0.334 46 —0.191 97 0.464 11

A —0.061 96 —0.070 40 0. 874 42 —0.124 40 —0.350 83

i 0. 600 15 —0.104 35 —0.047 69 0.169 20 —0.258 96

% 0. 600 15 —0.104 35 —0.047 69 0.169 20 —0.258 96
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Fig. 1 The type of rooting
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