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Physiological and Biochemical Characteristics of Quercus variabilis in Plus Tree Progeny

ZHAO Rong,ZHANG Cun-xu” ,ZHANG Wen-hui
(College of Forestry , Northwest A&F University ,Yangling , Shaanxi 712100, China)

Abstract: An investigation was carried out on the variations of the nitrate reductase, soluble protein,chloro-
phyll as well as soluble sugar of 5-year-old plus trees from open pollinated progenies of Quercus variabilis
populations. The results showed that there were significant differences in the nitrate reductase activity,the
content of soluble protein,the chlorophyll content and the content of soluble sugar among different popula-
tions (p<C0. 05). Significant seasonal variations were observed within the same provenance. In July,several
physiological indices of families reached their maximum values, and significant differences were found a-
mong different families. There existed significantly positive correlations between sapling tree height and
other indices,such as the nitrate reductase activity,the content of soluble protein,the chlorophyll content
and the content of soluble sugar, and the corresponded correlation coefficients were 0. 547, 0. 643, and
0. 492, respectively, which could be used as physiological indices in early selection of Q. variabilis.
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Table 1 Sources of experiment materials

Tift 58 KA 2 B2 4K /m

B TE R 1~6 33°42N 108°20E 630

R A B 7~12 31°50N 114°05E 700
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Fig. 1 Seasonal changes of nitrate reductase activity
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Fig. 2 Seasonal changes of the contents of soluble protein
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Fig. 3 Seasonal changes of chilorophyll contents
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Fig. 4 Seasonal changes of soluble sugar content
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Table 3 Physiological and biochemical values within different families
5 WRREEEHEE/ (ug e g o b7 AEMEA SR/ (pee g ) MEERESE/(mgeg D) AR A (pg e g D)
1 4.48+0.17 ab 202.53+5. 14 be 2.29+0.10 be 85.26+2.39 ¢
2 4.0240.32 a 175.6245.08 a 2.53£0.19 ¢ 74.5842.12 be
3 4.1340.13 a 182.1648.56 a 2.15+0. 23 ab 72.1341.67 be
4 3.7440.41 a 161.234+7.37 a 2.327+0.27 be 69.4641.57 ab
5 3.92+0.52 a 194. 76 5. 69 ab 2.174+0. 28 ab 71.2742.14 ab
6 4.3240.31 ab 193.2645. 37 ab 2.207+0.13 be 70.2741.08 ab
7 4.4040. 27 ab 198.4246. 11 be 2.044+0.15 ab 59.424+1.61 a
8 4.3640.18 ab 184.1245.74 a 1.84+0.15 a 70.4342.07 ab
9 4.88740. 44 be 218.23+7.84 be 2.1340.16 ab 67.2342.85 ab
10 4.3840.31 b 188.4146.55 a 2.06=+0. 25 ab 59.56+2.23 a
11 4.7440.27 b 205.42+4. 84 be 2.05£0.11 ab 68.26+2.31 ab
12 4.4540.19 ab 176.5545.89 a 1.89+0.14 a 51.154+0.96 a
13 4.79+0.46 b 193. 7544, 30 ab 2.317%0. 14 be 62.88+2.74 a
14 4.92+0. 38 be 191. 7844. 36 ab 1.89+0.18 ab 62.46+1.93 a
15 4.8340.28 b 194.4943. 06 ab 1.96+£0.10 b 70.4241.43 ab
16 4.9340. 26 be 221.46=+5.76 be 2.67%0.09 ¢ 80.2641.78 be
17 4.8640.35 b 206.13+3.54 be 2.207+0. 10 be 74.0642. 74 be
18 5.0140. 20 be 218.46+3.74 ¢ 2.55+0.35 ¢ 75.4541.17 be
19 5.1540. 15 be 216.14+5. 37 be 2.59£0.19 ¢ 80.154-2. 44 be
20 5.3640.25 ¢ 234.88+5.89 ¢ 2.527+0. 14 be 89.4642.26 ¢
21 5.2074c¢0.23 ¢ 226.42+6.61 ¢ 2.12+0.13 ab 90.4243.01 ¢
22 5.2240.19 ¢ 231.26+6.79 ¢ 2.427+0.12 be 92.4642.85 ¢
23 5.01%£0.18 be 209. 4945, 44 be 2.314+0.08 be 79.1542.39 be
24 5.0940. 13 be 214.56+6. 28 be 2.597£0.20 ¢ 73.4142.72 be
25 4.5640.35 b 198.4145.62 be 2.16+0.09 be 82.134+1.10 ¢
26 4.3340.2 ab 184.2645.70 a 2.4640. 14 be 71.6442.40 be
27 4.8140.25 b 181.3944.69 a 2.3240. 30 be 84.63+1.37 ¢
28 4.4040. 25 ab 197.2645. 26 ab 2.1240. 26 be 71.1641.43 ab
29 4.44-+0.22 ab 220.43+3.99 ¢ 1.9640. 21 ab 85.16+0.80 ¢
30 4,24+0.14 a 214.84=+4.06 be 2.02+0.15 ab 75.2741.82 be
RRk(E 4.24 214. 84 2.02 75.27
F g 3.692 39. 376 4.726 66. 488
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Table 4 Correlation analysis of biochemical indicators with

the growth characteristics among different families
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