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Abstract; In order to explore the effect of vinegar residue on soil amelioration and growth of Vaccinium
spp., taking two-year-old seedlings of cultivar ‘ Brightwell’ of V. ashei Reade as experimental materials
and pure soil as the control (CK), related indexes of substrates of S1 [ V( vinegar residue) : V(soil) =
25:75), S2 [ V(vinegar residue) :V(soil)=50:50), S3 [ V(peat) :V(soil)=50:50) and S4 [ V(pine
bark) :V(soil)=50:50], and cultivar ‘ Brightwell’ planted in these substrates were compared by using
pot-culture method, and correlation analysis on related indexes between this cultivar and substrates was
conducted. The results show that compared with the control, electric conductivity, total nitrogen content,
total phosphorus content, organic content, and urease activity of four substrates mostly increase
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significantly (P<0.05), while their bulk density decreases obviously; pH value of S1 and S2 substrates
decreases slightly, and that of S3 and S4 substrates increases slightly, but their acid phosphatase activity
is reverse. In which, bulk density of S2 substrate decreases by 15.29%, and its electric conductivity,
total nitrogen content, total phosphorus content, and organic content increase by 102. 71%, 239.01%,
92.86%, and 531.71%, respectively, while its urease and acid phosphatase activities increase by
533.33% and 95.47% , respectively. There is no significant difference in height, basal diameter, total
nitrogen and total phosphorus contents in leaf of cultivar ‘ Brightwell” between four substrates and the
control, while there are some differences in average weight per fruit, fruit shape index, dry weights of
above-ground part and root per plant, root/shoot ratio, total nitrogen and total phosphorus contents in root
of this cultivar between four substrates and the control, and their dry weight of root per plant and
root/shoot ratio are significantly higher than those of the control in general. In which, dry weight of root
per plant, root/shoot ratio, total nitrogen and total phosphorus contents in root of this cultivar in S2
substrate increase by 83.94%, 72.00%, 23.89%, and 39.64%, respectively compared with the
control. The correlation analysis result shows that the effects of physicochemical properties, urease and
acid phosphatase activities of substrate on root/shoot ratio and total nitrogen content in root of cultivar
‘ Brightwell’ are relatively great. In which, there is a significantly positive correlation of root/shoot ratio
of this cultivar with electric conductivity of substrate, and an extremely significantly positive correlation
with urease and acid phosphatase activities of substrate; there is an extremely significantly negative
correlation of total nitrogen content in root of this cultivar with pH value of substrate, a significantly
negative correlation with bulk density of substrate, and an extremely significantly positive correlation with
urease and acid phosphatase activities of substrate. In general, vinegar residue has some amelioration
effects on soil, and can promote root growth of cultivar ‘ Brightwell” of V. ashei, and the effect of adding
vinegar residue with volume fraction of 50% is the best.
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Table 1 Comparison on physicochemical properties and enzyme activities of different substrates ( X+SD)!)

e pH 1 BSE/uS - cm™ KfE/g - em™ EHE R/ mg - kg™
Substrate pH value Electric conductivity Bulk density Total nitrogen content
CK 4.90+0. 10a 110.90+9. 51a 0. 85+0. 02¢ 11.15+1. 84a
S1 4.63+0.24a 138.65+12. 75a 0. 84+0. 03¢ 22.30+2. 44b
S2 4.67+0. 11a 224. 80+49. 56b 0.72+0. 02a 37. 80+6. 26¢
S3 4.92+0. 24a 147.23+35. 05a 0. 80+0. 02b 42.30+7.21c
S4 5.48+0.21b 165.90+73. 31ab 0. 83+0. 02be 15.38+3.97ab
E 95t T/ mg - kg™ FHLR S R/g - kg™ WRBEE P/ mg « kg™ + h™! PR VERE R IE /g - ke™' + h!
Substrate Total phosphorus content Organic content Urease activity Acid phosphatase activity
CK 13.30+2. 78a 8.24+1.11a 4.20+1.40a 11.70+1. 76ab
S1 18.83+1. 11ab 29.79+2. 82¢ 11.67+1. 62b 14. 54+7. 08b
S2 25.65+3. 18bc 51.84+1.18d 26. 60+2. 80d 22.87+5.00c
S3 29.23x4.31c 52.44+9.94d 15.40x1. 40c 7.78+1. 61ab
S4 36. 68+9. 02d 15.98+2. 54b 5. 60+0. 00a 6.47+1.08a

D CK: é@i%( XFH8) Pure soil (the control) ; S1; V( BEREY cV( +3E)=25:75 V( vinegar residue) :V(soil )= 25:75; S2, V( H%*g) V( 3':1%) =50:50
V(vinegar residue) :V(soil)= 50:50; S3: V(JEsk) :V( 14E)=50:50 V(peat) :V(soil)= 50:50; S4. V(FAW ) :V( 1HE)= 50:50 V( pine bark) :
V(soil) = 50:50. [E)FHRE B/ NG FR: R R 25 55 1.3 (P<0.05) Different lowercases in the same column indicate the significant difference ( P<
0.05).
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Table 2 Comparison on seedling growth of cultivar * Brightwell’ of Vaccinium ashei Reade in different substrates ( X+SD) !

g FeAE/mm Sy R BT g RIBHE R Wbkt AT iR/ MR TR g O L
B 5 BRiF/cm . . .
. Basal Average weight Fruit shape Dry weight of above- Dry weight of Root/shoot
Substrate Height . . . .
diameter per fruit index ground part per plant root per plant ratio
CK 82.58+16. 15a 16.24+1. 44a 1. 55+0.29a 0. 87+0. 06a 112. 80+18. 87a 28. 83+10. 48a 0. 25+0. 06a
S1 69.36+16. 86a 14.32+0. 92a 1.55+0. 32a 0. 88+0. 06a 139. 67+27. 02ab 53.47+x19. 14b 0. 38+0. 07he
S2 71.48+7.75a 13.92+1.48a 1. 56+0.29a 0. 88+0. 06a 121. 03+21. 25a 53.03x11.22b 0.43+0. 03¢
S3 73.08+16.01a 14. 40+3. 26a 1.61+0.31a 0. 87+0. 05a 130. 64+10. 94ab 34.57+4.33ab 0.27+0. 05a
S4 77.64+9.43a 14.94+1.92a 1. 81+0. 34b 0.90+0. 06b 158.94+21. 53b 50. 13+12.01b 0.31+0. 03ab

DK, afi+35 (%) Pure soil ( the control) ; S1; V(EEME) :V( 13 ) = 25:75 V( vinegar residue) :V(soil )= 25:75; S2. V(EEHE) :V( L3E)=50:50
V(vinegar residue) :V(soil )= 50:50; S3: V( {)@i)‘%) V(+3E)=50:50 V(peat) :V(soil)=50:50; S4. V(AR EZ) :V( j:ii’%) 50:50 V( pine bark) :
V( soil) = 50:50. [ 41) W7Z:ME/J/J\q$t%§T%#E%‘(P<O 05) Different lowercases in the same column indicate the significant difference ( P<
0.05).
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Table 3 Comparison on contents of total nitrogen and total phosphorus in leaf and root of cultivar ‘ Brightwell’ of Vaccinium ashei Reade in

different substrates (X+SD)"

E-9 HeA &R/ mg - kg™ &R/ mg - kg RERTE/mg - kg™ WEB S/ mg - kg™
Substrate Total nitrogen content in leaf Total phosphorus content in leaf Total nitrogen content in root Total phosphorus content in root
CK 705. 03+28. 89a 109. 10£23. 29a 615. 88+83.02a 164. 60+21. 29a
S1 699.35+19. 57a 109. 10+8. 22a 731. 83+33.95b 184.10+33. 04a
S2 707. 68+30. 39a 115. 80+8. 69a 763.03+63. 31b 229.85+79. 10a
S3 694. 48+46. 95a 103. 40+9. 58a 618.93+25.27a 167.53+13. 52a
S4 662.43+33. 11a 113.48+4.93a 597. 88+88.22a 217.33+62.89%a

DCK; afi+ 3 (XFHR) Pure soil (the control) ; S1; V() :V( £3)= 25:75 V( vinegar residue) :V(soil )= 25:75; S2; V(EEH) :v( 13E)=50:50
V(vinegar residue) :V(soil)=50:50; S3: V(Je#) :V( 13 )=50:50 V(peat) :V(soil)=50:50; S4. V(#AW ) :V( +3%E)=50:50 V(pine bark) :
V(soil)=50:50. RIFHAFE/INE F1EFRR 2R B3 (P<0.05) Different lowercases in the same column indicate the significant difference ( P<

0.05).

F4 RIRERRRMME SEREXERNEXES T

Table 4 Correlation analysis on related indexes between cultivar ‘ Brightwell’ of Vaccinium ashei Reade and substrate

Hekr SRR EERELY  Correlation coefficient with each index of substrate'
lndex pH BD C'I'N C'[‘P C‘O ALm AArP
Wk Height 0.045 -0.165 0.238 -0.347 0.130 -0.463% —0.340 -0.252
342 Basal diameter -0.037 -0.333  0.341 -0.394 0.238 -0.596%% —0.392 -0. 093
T IR TR Average weight per fruit 0.165 -0.112  0.305 -0.044 0.257 -0.135 -0.364 -0. 558
FIEAEHL Fruit shape index 0. 102 0.132 -0.092 0.103  0.157  0.013 0. 101 0. 101
Rk BT Dry weight of above-ground part per plant ~ 0.507%  0.208  0.279  -0.121  0.217 -0.109  -0.166 -0.120
FRRAR T B Dry weight of root per plant 0. 104 0.451% =0.097 0.124 -0.098  0.204 0.308 0.439
M L Root/shoot ratio -0.243 0.495% 0. 420 0.326 -0.351  0.433 0.615%%  0.700%x
2% % Total nitrogen content in leaf -0.563=*% 0.111 -0.149 0.181 -0.137 0. 135 0.257 0.238

I 427 2 i Total phosphorus content in leaf 0.030 0.109 -0.136 -0.089 0.139 -0.093 0.123 0.159
AR & & Total nitrogen content in root -0.620%* 0.381 -0.449x* 0.258 -0.102 0.378 0. 571 %= 0. 644 5
M4 /2 Total phosphorus content in root 0. 020 0.316 -0.275 0.175  0.507+ 0.091 0.315 0. 146

1)pH; pH {8 pH value; EC. 5% Electric conductivity; BD: A Bulk density; Cqy: 2R & i Total nitrogen content; Cop : W& B Total
phosphorus content; Cq: H LT & Organic content; Ay, : BREFGEYE Urease activity; A, p: FRYEBEERFEG P Acid phosphatase activity. * : P<

0.05; =**. P<0.01.
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