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Effects of Bacteria Mineral Water on fruit quality and sugar and
acid accumulation of wine grape Cabernet gernischt

LIN Cong*", WANG Zhen-ping*,ZHOU Xing",LI Wen-chao*,DAI Hong-jun"

(a Grape and Wine Education Department Technology Research Center

b School of Agriculture , Ningxia University ,Yinchuan , Ningxia 750021, China)

Abstract: [Objective) This study investigated the effect of Bacteria Mineral Water on fruit quality and
sugar and acid accumulation of wine grapes,aiming to provide theoretical basis for improving viticulture
and grape quality. [Method) Wine grape Cabernet gernischt was chosen,and 50,100,200 and 400 times di-
luted Bacteria Mineral Water was sprayed in the grapes leaves every 7 d for three times since 30 d after
flowering. Clean water was selected as control group. Samples were collected every 7 d from 53 d after
flowering to the end of harvest. Total soluble sugar,reducing sugar, titratable acidity,anthocyanin, tannin
and glucose metabolism-related invertase activity of the samples were measured. [Result] Bacteria Mineral
Water had little effect on total soluble sugar of grape berries, but it increased reducing sugar content and
reduced the total phenol content. It also had effect on titratable acidity,anthocyanin and tannin. Especially,

the 400 times diluted Bacteria Mineral Water increased the content of grape titratable acidity by 7. 70% ,in-
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creased the pigment by 23. 53% ,increased tannin of grape skin by 39. 13% , while decreased the ratio of

sugar to acid by 7. 60%. Bacteria Mineral Water also increased the soluble acid invertase and cell-wall acid

invertase activity,and the 50 and 100 times diluted Bacteria Mineral Water improved neutral invertase ac-

tivity. [Conclusion) The effect of Bacteria Mineral Water on grape quality was significant,and 400 times di-

luted Bacteria Mineral Water could effectively improve fruit quality.

Key words: Bacteria Mineral Water; wine grape;quality;sugar acids accumulation
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Table 1 Effect of Bacteria Mineral Water on fruit quality of wine grapes

P 2 0 i/ 7 /( « o )T i . y S
GG SR g g gy S TAMEtE DTN oy BRI
Treatment ) me°g ) Anthocyanin %Q‘E‘§ KL Total phenols .
sugar Titratable acidity Grape skin Grape seed sugar to acid

A 21.91 a 6.36 bB 1.01 aA 3.12 bA 6.11 cC 1.58 AB 34.4 bB

B 22.01 a 6.26 bB 0.75 bcB 2.83 cB 6.27 bB 1.59 AB 35.2 bB

C 22.07 a 5.82 cC 0.73 beB 3.16 abA 7.75 aA 1.55 B 37.9 aA

D 21.70 a 6.85 aA 0.84 bA 3.20 aA 5.47 dD 1.57 AB 31.6 cC

CK 21.77 a 6.36 bB 0.68 cB 2.30 dC 6.09 cC 1.67 A 34.2 bB

T« [ 9B R b A /NG 8 3R 22 53 238 ARA R RS F RN Z R E .

Note: Different small letters in each column mean significant difference, while different capital letters in each column mean very significant

difference.
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Fig. 2 Effect of Bacteria Mineral Water on grape
fruit reducing sugar accumulation during

development of wine grapes
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Fig. 3 Effect of Bacteria Mineral Water on SAI activity

during development of wine grapes
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Spatial structure characteristics of Quercus aliena var.
acuteserrata primeval forest in Xiaolongshan forest area

GUO Xiao-long, LIU Wen-zhen,ZHANG Song-zhi,
LU Xun,SHI Xiao-long,LI An-min

(Xiaolongshan Research Institute of Forestry of Gansu Province , Tianshui,Gansu 741022, China)

Abstract: [Objective] This study investigated the spatial structure characteristics of Quercus aliena
var. acuteserrata primeval forest in Xiaolongshan forest area to provide reference for management of Q. ali-
ena var. acuteserrata secondary forest. [Method) A fixed plot with area of 100 m>X 100 m was established in
Q. aliena var. acuteserrata primitive forest in Xiaolongshan forest area,and per wood investigation data and
software for stand spatial characteristics analyses were used to analyze the spatial distribution pattern,tree
species isolation degree and size differentiation of Q. aliena var. acuteserrata forest community. [Result]
Average uniform angle index of Q. aliena var. acuteserrata primitive forest community was 0. 531,and that
of constructive species was 0. 526. The average uniform angle indexes of main associated tree species
Carpinus turczaninowii Hance, Acer mono Maxim, Meliosma cunei folia Franch. var. glabriuscula Cufed,
Tilia oliveri Szyszyl, Carpinus turczaninowii Hance var stpulata winkl, Carpinus henryana. ( Winkl)
Win,and Sorbus alni folia were 0.586,0.535,0. 604,0. 556,0. 604,0. 634 and 0. 559, respectively. The av-

erage community mingling was 0. 71,and that of the modified stand was 0. 475. The community size of main
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composition species of was in an increasing order of Quercus liaotungensis Koidz <<Q. aliena var. acuteser-
rata Maxim<<Tilia chinensis Maxim<T. oliveri Szyszyl<C. turczaninowii Hance<TA. mono Maxim <
S. alnifolia<<C. turczaninowii Hance var stpulata Winkl<ZC. henryana. (Winkl) Win <M. cunei folia
Franch. var. glabriuscula cufed. The dominance of tree species was in a descending order of Q. aliena var.
acuteserrata Maxim > Q. liaotungensis Koidz > C. turczaninowii Hance > T. chinensis Maxim > A. mono
Maxim>T. oliveri Szyszyl > C. turczaninowii Hance var stpulata Winkl > C. henryana. (Winkl) Win>
S. alni folia>>M. cunei folia Franch. var. glabriuscula cuffed. [Conclusion) Q. aliena var. acuteserrata vir-
gin forest trees had a slight clumped distribution with highly mixed tree species and Q. aliena var. acuteser-
rata had the absolute superiority. The spatial structure characteristics of Q. aliena virgin forest in Xia-
olongshan forest area could be used as a reference for the management of Q. aliena secondary forest.

Key words: Xiaolongshan forest area;Quercus aliena var. acuteserrata;virgin forest;spatial structure
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Table 1 Characteristics of main tree species in Q. aliena var. acuteserrata primitive forest in Xiaolongshan
i Fif B/ Bk » hm—2) AR/ Y% EEAE Wi AL/ (m? « hm™?)
Species Amount Frequency Importance value Basal area

MR Quercus aliena var. acuteserrata Maxim 225 17.8 0.67 16. 09
WEA Carpinus turczaninowii Hance 126 9.9 0.21 2. 30
Hi BRI Acer mono Maxim 85 6.7 0.18 1.56
Sert LW Meliosma cunei folia

Franch. var. glabriuscula cu fed 103 8.1 0.17 0.43
PPt Tilia oliveri Szyszyl 64 5.1 0.14 1.39
INHFEHAM Carpinus turczaninowii

Hahce var stpulata Winkl 83 . 0.13 1.16
JERIEHA Carpinus henryana. (Winkl) Win 54 4.3 0.10 0.83
IK KT AEMK Sorbus alni folia 54 4.3 0.09 0.59
L E B Quercus liaotungensis Koidz 19 1.5 0.08 1.41
etk Tilia chinensis Maxim 31 2.4 0.08 1. 30
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Table 2 Average mingling and frequency distribution of main tree species of
Q. aliena var. acuteserrata primitive forest on Xiaolongshan
RRR 65 R 7, —
*Xjﬁj Distribution frequency of different mingling q:ﬂ](ﬁ'gﬁcf}i‘“
Species — — Average mingling
0 0.25 0. 50 0.75 1. 00

B MR Quercus aliena var. acuteserrata Maxim 0 7 24 39 30 0.73
B Carpinus turczaninowii Hance 5 16 21 29 29 0. 65
HLER K Acer mono Maxim 0 11 15 32 42 0.77

S AR Meliosma cunei folia = 5
Franch. var. glabriuscula cu fed 15 17 2 24 19 0.4

Mt Tilia oliveri Szyszyl 8 3 11 30 48 0.77
INHFEHA Carpinus turczaninowii - . .

Hahce var stpulata Winkl 0 21 17 34 23 0.62
JIVSREEF-A Carpinus henryana. (Winkl) Win 0 19 11 35 35 0.72

IK ALK Sorbus alnifolia 4 9 13 37 37 0.74

i K ¥R Quercus liaotungensis Koidz 0 0 0 11 89 0.97

et Tilia chinensis Maxim 0 29 16 42 13 0. 60
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Fig.3 Average size of main tree species of Q. aliena var.
acuteserrata primitive forest on Xiaolongshan
1. Quercus liaotungensis Koidz; 2. Quercus aliena var.
acuteserrata Maxim; 3. Tilia chinensis Maxim;
4. Tilia oliveri Szyszyl;5. Carpinus turczaninowii Hance;
6. Acer mono Maxim; 7. Sorbus alni folia ;8. Carpinus
turczaninowii Hahce var stpulata Winkl;9. Carpinus

henryana. (Winkl) Win;10. Meliosma cunei folia

Franch. var. glabriuscula cuf fed. The same for Fig. 4.
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Table 3 Frequency distribution of size of main tree species of Q. aliena var. acuteserrata primitive forest on Xiaolongshan

TR /N LB 43 A R/ 04

Mﬂ] Distribution frequency of neighborhood comparison
Species

0 0.25 0. 50 0.75 1.00
BN HE Quercus aliena var. acuteserrata Maxim 53.3 28.4 13.8 2.7 1.8
®EHA Carpinus turczaninowii Hance 13.5 19.0 20.7 27.8 19.0
Ho B3 e Acer mono Maxim 14.1 14.1 29.4 20.0 22.4
A 1.9 11.6 17.5 26.2 3.8
WKt Tilia oliveri Szyszyl 18.8 14.0 21.9 20.3 25.0
ﬁ‘:ﬁfii;i’ﬁl’:‘%ﬁﬁ~“"”"’u” 7.2 16. 9 20.5 26.5 28.9
JERIE HA Carpinus henryana. (Winkl) Win 5.6 14. 8 27.8 18.5 33.3
KM AEMK Sorbus alni folia 5.6 22.2 22.2 29.6 20. 4
iR KR Quercus liaotungensis Koidz 73.7 26.3 0 0 0
HeMt Tilia chinensis Maxim 35.4 19.4 12.9 12.9 19.4
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Fig. 4 Dominance of main tree species of Q. aliena var.
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