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Abstract; Effects of different application amounts of blueberry branch biochar and corn straw biochar on
physicochemical properties of yellow-brown soil and leaf photosynthetic characteristics and growth indexes
of blueberry ( Vaccinium spp.) seedlings were studied by using a pot experiment. The results show that
compared with pure soil control (CKO) , application of biochar significantly decreases soil bulk density
but significantly increases total soil porosity. Compared with CKO treatment, chlorophyll content index
(CCI) , net photosynthetic rate (Pn) , stomatal conductance (Gs) , and transpiration rate (Tr) of leaf of
blueberry seedlings all increase after application of 10% and 20% volume fractions of biochar. After
application of 20% volume fraction of biochar, there are no significant differences between each
photosynthetic index of blueberry seedlings and those of conventional soil improvement control [ V(soil) :

V(peat) : V(perlite)=60 : 20 : 20, CK1). The promotion effects of two kinds of hiochars on seedling
growth of blueberry are the highest at the application amount of 20% volume fraction; in which, 20%
corn straw biochar application treatment [ V(soil) : V(corn straw biochar) : V(perlite)= 60 : 20 : 20,
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CB20] can significantly increase total stem length, total leaf area, dry mass of above-ground part and

total dry mass per plant of blueberry seedlings, and there are no significant differences in each growth

index between CB20 treatment and conventional soil improvement control except that total leaf area per

plant of CB20 treatment is significantly lower than that of conventional soil improvement control.

Regression analysis is conducted for total dry mass per plant and application amount of biochar, which

reveals that the optimum application amount of corn straw biochar is 17.1%. In conclusion, application of

suitable amount of corn straw biochar into yellow-brown soil can promote the growth of blueberry plants,
and corn straw biochar has certain application potential in improvement of blueberry cultivated soil.

Key words: biochar; blueberry ( Vaccinium spp.) ; soil physicochemical properties; leaf photosynthetic

characteristics ; increment
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Table 1 Basic physicochemical properties of test blueberry branch biochar and corn straw biochar

EER7 v uiES pH {8

HS%E/ (ms - em™)

o/ (g kg™ ASER/(g-kg!) AL

Biochar type pH value  Electrical conductivity Carbon content Nitrogen content  Carbon/nitrogen ratio
WA E W TR Blueberry branch biochar 8.82 0.776 718.8 17.0 42.3
FORFEFFAEYFIR Corn straw biochar 7.82 1.389 510.1 10.2 50.0
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Table 2 Comparison on soil physicochemical properties of different biochar treatments (X+SD)"

Qb [ AHE/ (g em™) SFLBRE/ % pH {H HS5%E/ (ms - em™)
Treatment Formula? Bulk density Total porosity pH value Electrical conductivity
CKO F1 1.13+£0.01a 71.0£0.7¢ 4.90+0.04de 0.047+0.007f
CK1 V(F1) : V(F2) : V(F3)=60: 20 : 20 0.74+0.04e 81.2+0.9bc 4.72+0.03e 0.107+0.006d
BB10 V(F1) : V(F4) : V(F3)=70: 10 : 20 0.86+0.04c 78.9+0.7¢ 5.70+0.33b 0.051+0.009f
BB20 V(F1) : V(F4) : V(F3)=60: 20 : 20 0.79+0.02de 80.5+0.3cd 6.03+0.12a 0.076+0.013e
BB30 V(F1) : V(F4) : V(F3)=50:30: 20 0.68+0.01f 83.5+0.4a 6.22+0.22a 0.093+0.012de
CBI10 V(F1) : V(F5) : V(F3)=70:10: 20 0.97+0.03b 75.8+1.2f 4.94+0.09cde 0.130+0.008¢
CB20 V(F1) : V(F5) : V(F3)=60: 20 : 20 0.83+0.04cd 79.1+1.3de 5.11+0.12cd 0.261+0.021b
CB30 V(F1) : V(F5) : V(F3)=50:30:20 0.75+0.01e 82.1+£0.3b 5.24+0.18¢ 0.372+0.009a

D @3 RN 6] 1 /NE R R 25 5 18 3 (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) difference.
DF1. 3 Soil; F2. Kk Peat; F3: BIRE Perlite; F4. WA 544 B Blueberry stem biochar; F5. T KFEFFAEHH K Corn straw biochar.
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Table 3 Effect of different biochar treatments on leaf photosynthetic characteristics of blueberry ( Vaccinium spp.) seedlings (X+SD) ")

G0 (X+SD) ")

2)

,%l; :imenl lﬂia)zulaﬂ CCI Pn Gs Tr Ci

CKO F1 22.0£0.6bc 2.40£0.23abc  23.15+4.73b 0.42+0.10b 213.87+15.15a
CK1 V(F1) = V(F2) : V(F3)=60 : 20 : 20 27.0£0.5a 3.17+0.19a 42.66+4.93a 0.72+0.05a 262.65+4.64a
BB10 V(F1) : V(F4) : V(F3)=70: 10 : 20 22.4+0.5b 2.63£0.04abc  29.63x1.16ab  0.53+0.02ab 245.55+7.47a
BB20 V(F1) : V(F4) : V(F3)=60 : 20 : 20 23.1+0.6ab 3.05+0.33ab 34.34+4.73ab  0.61+0.07ab 235.50+26.37a
BB30 V(F1) : V(F4) : V(F3)=50:30: 20 14.9+0.8d 2.02+0.48¢ 22.39+7.59h 0.40+0.12b 224.16+24.30a
CB10 V(F1) = V(F5) : V(F3)=70: 10 : 20 22.9+1.8ab 2.71£0.16abc  29.44+3.88ab  0.54+0.08ab 235.01+20.48a
CB20 V(F1) = V(F5) : V(F3)=60 : 20 : 20 23.4+1.8ab 3.06+0.26ab 33.98+5.57ab  0.61+0.09ab 239.59+10.68a
CB30 V(F1) = V(F5) : V(F3)=50:30: 20 18.0+2.6cd 2.25+0.27bc 22.07+3.55b 0.41+0.07b 221.00+13.03a

D CCI; MR & R385 Chlorophyll content index; Pn: )64 3% Net photosynthetic rate (pmol » m™2 « s7') ; Gs; TALFEF Stomatal conductance

2

(mmol - m™2 + s7'); Tr: Z£#% 4R Transpiration rate (mmol » m™2 -

57! ) Ci: HffE] COZ‘ZZQE" Intercellular CO, concentration ( pmol - mol ™! ). [H%1

PR E /NG TR R 22 57 1.3 ( P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference.
DFL; 18 Soil; F2. A Peat; F3; BERSE Perlite; F4. W AAL S W)F S Blueberry stem biochar; FS; L KAHEFFA= ¥ S Comn straw biochar.
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Table 4 Effect of different biochar treatments on growth of blueberry ( Vaccinium spp.) seedlings (X+SD) Y

152

%jftment E(E)rjr‘zu)laz) l/em S/em? ml/g m2/g m3/g R

CKO F1 60.25+4.89¢  169.7+8.0d 0.27+0.01bc  1.05+0.05d 1.32+0.06d  0.26+0.01a
CK1 V(FL) : V(F2) = V(F3)=60: 20 : 20 95.75+4.53a  314.3£30.4a  0.36+0.04a 1.89+£0.20a  2.25+0.23a  0.19+0.01b
BB10 V(F1) : V(F4) : V(F3)=70:10: 20 65.75£4.96¢c  175.1£2.4cd  0.29+0.03abc  1.1120.04cd  1.40+0.06cd 0.26+0.02a
BB20 V(F1) : V(F4) : V(F3)=60 : 20 : 20 74.13+5.21bc  208.3+17.3bed  0.29+0.02abe  1.30+0.09bed  1.59+0.09bed 0.23+0.02ab
BB30 V(F1) : V(F4) - V(F3)=50:30: 20 70.50+4.73bc  185.8+18.5¢cd  0.22+0.02¢ 1.11£0.11ed  1.33+0.13d  0.21+0.02b
CB10 V(F1) : V(F5) : V(F3)=70:10: 20 78.00+3.67bc  234.1+15.5b¢  0.32+0.0lab  1.44£0.12bc  1.76+0.13bc¢  0.22+0.01ab
CB20 V(F1) : V(F5) = V(F3)=60: 20 : 20 84.63+8.18ab  257.7+25.6b  0.34£0.02ab  1.63+0.12ab  1.97+0.13ab 0.21+0.01ab
CB30 V(F1) : V(F5) : V(F3)=50:30:20 70.13+7.76bc  161.3+21.6d  0.22+0.03¢ 0.96+0.13d 1.18+0.16d  0.23+0.01ab

D1, bk SAK Total stem length per plant; S:

LARR ST Total leaf area per plant; m1: BAHRART T HE Dry mass of root per plant; m2 . HffHl I
#RT- it Dry mass of above-ground part per plant; m3: Rk T Bist Total dry mass per plant; R: #RJ5&E L Root/shoot ratio. [R1F] HAS [R] ) /NG =
825 .3 (P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference.

DF1; 3 Soil; F2. Bk Peat; F3: BERA Perlite; F4. WHEK 545 7% Blueberry stem biochar; F5: T KFEFFAEHI A Corn straw biochar.
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( Vaccinium spp.) and biochar application amount
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