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Table 1 Basic properties of biochar charcoal
o pH{H A B 2R L% R AR R
M ) il pH Soil organic carbon Total nitrogen  Total phosphorus Awvailable phosphorus — Available nitrogen  Superficial area
tert:
i e /GgekeD  /GekeD  /GekeD  Jmgeke)  /mgekgD /(P egh)
H: ¥ i ¢ Biomass charcoal 10. 62 498. 56 6. 27 2.39 54.78 13.14 8.41
S FIF s 14 The poor soil 7.83 5.21 0.76 0.51 76.52 54.79 —
L2 REHFE Gy VAR K S5 BB R e ok 188 5 2R 4T 3 M oA
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G% vy RREED 35 e, ATHEDY 15 e BFPIREE 2~5 em,  F(20 D) EBRA DL A JEHEES . 3 0.5 mm 5 Fl F 44
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5 A 15 HFE, =TT KBERR  Jogsepetgm et
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WITEWIHEK 3 W, BARMFAK KRB A B AL, E H Excel 2007 F1 SPSS 18. 0 840 dE 45 B0R 5 1 F1
R, BB EARUER I =010 15 HUWGR. B8 53 b 808 205 22 4987 (One-way ANOVA),LSD
PORA RS AR G R TR PR A AR BLE R AT s i 22 5 19 3 M (P<<0. 05 1 P<<0. 01) i Or-
RPFREREREEIF. igin 8. 2 HHHAEE.
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S CADWEVER AT AL RS R E ; S a el MEPRR AR I AR L L B R bk R A i
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L B (SLW) = 37 T AR - 8/ 26 o AR Bk L B A 4 Bk ViR BE 3 hn, LB MB il HB 48 A% =i 43
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¥R 10 d LT AT M bR R T 0L A0S 26..8606.67. 0006 A1 54. 9356, It [a A48 H o) HI 38 fin T
B, MEKEAYR. @i A TR MK 7.96%0.33. 33001 17. 24 %0, LA E 435134 N T 11. 255,
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Table 2 Effect of biomass charcoal addition on growth properties of watermelon
LX) e i3S - T AR 5 ALY b A T AR
Biomass Plant height Root length Leaf area Specific leaf weight Aboveground biomass Underground biomass
charcoal /em /em index /(mg ¢ cm™2) /(g+m=2) /(ge+m™2)
CK 13.26+2.56 ¢ 9.12+1.23 ¢ 12.18+1.08 ¢ 4.71+1.23 b 23.154+3.58 ¢ 14.18+3.79 a
LB 14.52+3.87 ¢ 11.57£3.57 b 13.15+2.13 b 5.24+2.56 b 26.79+4.27 b 15.12+2.14 a
MB 19.13+5.15 a 15.23+2.98 a 16.24+1.56 a 7.37t1.78 a 31.58+2.15 a 15.56+3.56 a
HB 16.57+4.34 b 14.13+5. 14 a 14.28+1.19 b 7.18+2.39 a 29.18+4.58 a 16.89+4.42 a

H:FFIAR/NG F iR 257 B3 (P<0.05). TR,

Note: Different lowercase letters show significant difference at 0. 05 level. The same below.

2.2 AW ek Ve AR BT 1 A 52 Tl

fH 2 3 AT, AN Rk B AR 4 o e b B8 T P R4 7 AR
3§ (SOD,POD.CAT ) iE PR B ik S JE I J5 T R a %5,
MB ¥ BEAR T , P54 1 DR 37 Bl 7 4 38 3 K, LB
MB ¥ B AL 38 T PG JIN 4 AR 47 B 0 1 38 S = T AR
(P<C0.05), 1 HB ¥ B 4b B8R 74 40 v 47 0 Bl 0 o
ERT XTI (P<0. 05), 5%} HRHA Lb , B & A= 00 R o e
B3N, LB A1 MB ¥ B 4b 38R 74 K 4h # - 9 B POD I%
P4 BIBEIM T 9. 31%F0 19. 83% , HB ¥k B Ab 78 T 75 )R %)
iR E POD 3% P MK T 20. 99%; LB 1 MB ¥k B &b

R PY R4 # R 7 SOD 16 M43 B3 In 7 9. 14 % Fn
24.29% , HB ¥ FE 4b P F 78 I 4 v - 37 B SOD 3% 4 [
&7 22.21% ;LB F1 MB ¥ & kb B8 F VG I & 1 47 37 Bl
CAT EME4FBIHEIN T 10. 25 % F1 27. 30% , HB ¥k 5 4b 3
TV RSB R CAT 1EPERRR T 14. 67%0 ; BEE Y
JoT v BE )38 0, PSR 4 1 3E fR 3 B (PALL PPO) I 1 2
B TR RS B, 55 0 BEAE L, PR &) S JE - 3 i PAL
EME S BIFEAR T 12. 31%.21. 46 % F1 40. 51% , 7§ JIK4)
AR B PPO 16 £ 4 B T 8. 07%.22. 8326 Fll
23.80%.

*3 A= 400 ok 3o T TG4 ok g o D 3 )

Table 3 Effect of biomass charcoal addition on protective enzyme and the non-protective enzyme activity of watermelon
LX) AR P AR B AL B T WAL S B TR A B T ZBEACEE M
Biomass Peroxidase activity Superoxide dismutase activity Catalase activity Phenylalnine ammonialyase activity Polyphenol oxidase activity
charcoal /(Ueg 1) /(Ueg1) /(mg+g™1) /(Uegl) /(Ueg lehl)

CK 113.244+19. 24 ¢ 197.68+24.10 ¢ 29.4545.20 ¢ 27.45+1.58 a 24.79+3.56 a

LB 123.78+23.15 b 215.74+38.52 b 32.47+4.37 b 24.0742.54 ab 22.79%+2.74 b

MB 135.69+18.13 a 245.69+42.37 a 37.49+3.15 a 21.56+3.78 b 19.13+2.56 be

HB 89.47+15.41d 153.78+25.74 d 25.13+4.43d 16.33+2.25 ¢ 18.89+1.78 ¢
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VR it A AR 0 TR R 4 38 in v TS AR AR X 1 4 pH B
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Fig. 1 Effect of biomass charcoal addition on pH value and

soil electric conductivity of the root area of watermelon

AR X 38 pH (B4 B30 T 4. 14%6.15. 95 %
22. 85% ; Vi I & i AE AR AR X 4 398 i1 5 R AR AL Y0 Bl 7
65.7~120.5 pS/cm 2 Ja], 5 XF BAH kb, 2 FI AR T
8.05%.22. 66 Y F 45. 48% ,

2.4 AW AT VE AR PR X 4355 43 i) 5 )

Bl 2 B, A W 5 ot P T AR X 38 55 435 W)
BN BE A RS, TR X 57 0 &
B YR AR Y R R BE W BN 2 e R R RS s H. MB
WEEANERR , P TR X 35 & Bk 8l | ok, A
[F) e B A 0 T R AL BT 4 7 TR AR X+ 38 HILAR &
ALY B ER T X R (P<<0.05), T /A [F ¥k B4 Y
B TR TIEYRX RSB A B ELR
(P>0.05),3F H&-4b B 0] 22 R ¥R B3 (P>0.05), 5
X HEHE b, B A= 0 R e ViR B A S m, LB MB il HB ¥
FABTHMEDRX LHEAE VK>S NT
59.86%.134.95% H1 77.16%, + 3 4 & 4 H 8 hn T
49.40%.91.57% M1 53.01%, - HE B4 B W In T
10. 87% . 11. 96 % Fl1 6. 52% , +-HELER4FRIBEIN T 21.57% .
48.98%6F0 39. 21%.
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Note: Different lowercase letters mean significant difference at 0. 05 level, the same below.
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Fig. 2 Effect of biomass charcoal addition on soil nutrient of the root area of watermelon
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Fig. 3 Effect of biomass charcoal addition on total nutrient of watermelon plant
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Fig. 4 Effect of biomass charcoal addition on

quality of watermelon
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J5 » [ B, R 6% I B 2 P 4R R LR AR B 8
TR RGN AR HE A L 2 f, 3R 4 A B R
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22 A, 38 v BRI A ) 3 e 3G &2, — B 4 /)N
B A= 0 o TR ] RE R 5 T L3RR W 5 AL, AR W R
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FE Rk TNl A 0 1 il A 358 5 X LA B A 0
B4, MB¥REEACFE T , U TR bk 337 0 - P8 hn ik 2
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I, TR 3 T 48 57 43 i WS R R 76 A K B
FEH SN - A AL SR S ) W MR R S LA B Rk
YR BEBER A, AT RE S BT TR AR XoF = 387 43 1) I 0 e
1, BRI VTR bR AR P9 37 43 2 o T A6 0 o o R B
FA 1 o 522 SR8 TN 5 PR A A 12 B0 i FH A 4 T ok
B 457 43, L 3G R B A= ) R o P B ) 38 n i 14
XEATAZE NS FRIRB LR -, R R B
AW RORACEE T T TR AR AR X 1 38 4 B FAE bR 1R Py 4
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A R F PR 3 2R 5075 57 90 0 696 34 R 3R i B
B AR A 3R SR 4 I B0 (8% B 2R 1 I A R
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Effect of Biomass Charcoal on Growth Characteristics and Quality of Watermelon

SUN Zhengguo
(Nantong Agricultural College, Nantong,Jiangsu 226007)

Abstract : By controlling the fields experiment of cultivation technique to study the responses of growth and photosynthetic

physiological characteristics of watermelon to different biomass charcoal addition levels (CK 0 t/hm? ,LLB 5 t/hm* , MB
10 t/hm’ ,HB 20 t/hm?). The results showed that biomass charcoal addition stimulated the growth and photosynthetic

physiological characteristics of watermelon, the index of photosynthetic physiological characteristics of watermelon were
higher than CK,which showed MB>HN>LN>CK with biomass charcoal addition,and the larger rangeability was the

root area. Biomass charcoal addition decreased the seedlings of non-protective enzyme activity of watermelon and increased
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the protective enzyme activity, which the protective enzyme activity were first increased and then declined with the
increasing biomass charcoal addition, and the non - protective enzyme activity were gradually declined. While high
concentrations of biomass charcoal (HB) could cause the cells of watermelon root to lose water and inhibit the activity of
enzyme. Biomass charcoal addition increased the pH and decreased the soil electric conductivity of the root area of
watermelon. To a certain extent,biomass charcoal had an effect on the accumulation of the soil nutrient and improved soil
fertility of the root area of watermelon, but had no effect on the accumulation of P,and the increase of soil potassium was
higher than other soil nutrient index. The content of total carbon and total nitrogen of watermelon plant was first
increased and then declined with the increasing biomass charcoal addition,the total phosphorus content showed a trend of
decrease,and the total potassium was contrary to he total phosphorus. The quality of watermelon was higher with the
middle concentrations of biomass charcoal (MB) ,while HB could decreased the quality of watermelon. All in all,a certain
range of biomass charcoal addition could improve the growth and photosynthetic physiological characteristics of
watermelon,and increase soil nutrient and fertility of the root area of watermelon, but that was closely related to soil
type,watermelon type,soil fertility and ecological environment.

Keywords : biomass charcoal ; watermelon plant; growth characteristics; quality
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