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Effects of Biochar on Yield, Quality and Water Utilization of Organic
Flowering Chinese Cabbage

WANG Zhan'? LI Yinkun' WANG Lichun' GUO Wenzhong' XU Zhigang®

(1. Beijing Research Center of Intelligent Equipment for Agriculture, Betjing 100097, China
2. College of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to explore the effects of biochar on improvement of soil water-retaining capacity and
water utilization of flowering Chinese cabbage, based on the field experiment, the effects of four
treatments, including no fertilizer ( CK), mere organic fertilizer (MCO, 110 t/hm”) , combination of
organic fertilizer and a small amount of biochar (MC1, 110 t/hm’ +8.5 t/hm’) and combination organic
fertilizer and a large amount of biochar (MC2, 110 t/hm* +17 t/hm®) on soil moisture dynamic, yield,
quality as well as water use efficiency of flowering Chinese cabbage were studied. As the result shown,
organic fertilizer combined with biochar could significantly increase the water content in 0 ~20 c¢m soil
layer and increase water reserve in 0 ~70 cm soil layer, the average water content of whole growth period
of MC1 and MC2 was increased by 4. 7% and 8. 6% (P <0.05) and the amount of water reserve in 0 ~
70 c¢m soil layer was increased by 12.3% and 3.4% , respectively, compared with MCO. The water
content in 0 ~20 cm soil layer under the treatment CK was changed drastically (10.5% ~31.2% ) and
MC1 was changed relatively unnoticeable (15.4% ~30.4% ). MCI1 apparently promoted the growth of
flowering Chinese cabbage and improved the quality of vegetable sprouts compared with treatment MCO,
MC2 and CK. The plant height, number of leaves, leaf area circumambient of MCI1 all reached the
highest. The biomass and yield of MC1 were increased by 36. 7% and 59. 1% , respectively, however the
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content of nitrate was decreased by 20. 0% ~44.3% , compared with CMO. Compared with CM2, MCO
and CK, MCI annual water consumption was decreased by 3. 6% , 6. 8% and 13.7% (P <0.05), the
yield water use efficiency was increased by 49.8% , 75.7% and 2264.8% (P <0.05), biomass water
use efficiency was increased by 45.4% , 46. 6% and 720. 1% (P <0.05), respectively. Compared with

MCO, the yield and water use efficiency of MC2 were significantly increased, but they were significantly

lower than that of MC1. The research result can provide a theoretical basis for the rational formulation of

fertilization system for organic vegetables in the arid region of Northwest China.

Key words: organic vegetable field; biochar; soil moisture content; yield; water utilization
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Fig.1 Dynamics change of water content of 0 ~20 c¢m topsoil
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LGRS AE P AR i AL B (MCT F1 MC2) +
oK oy BAT BARBE Sl i B2, v Ab B MCO 8 1k i 132
AY 1N 12.4% ~29.0% 18.1% ~28.9% F1 19.6% ~
28.8% b HH CK 75 Ak i 43 3K 10.5% ~27.2% .
15.7% ~27.5% F120.9% ~26.8% , AL ¥ MC1 4
1.2.3 ZEAS AL g B Hy 15.4% ~ 30.4% .21.0% ~
30.3% 1 21.4% ~30.4% , MW J&AE 3 & K % 4y
Br, A3 MC2 Z5 0 F &K B b i, o 26.2% , JLK
HAb L MCL 1 25.2% , ¥ & % & T 4b 2 MCO 1Y
24.1% 1 CK # 22.7% .t 36 nl 0L, A HLE B it
AW R AN ALAS LLFEAR O ~ 20 em 4 J2 7K 43 A5 4k i
JEE T EL AT 3 S K R IR R A

e AT AR R, 2 A+ R, A 5 i R
T, % A S A Y WY RE ) A AR B S B AR
KM
2.2 FILEKE

1 AT, 23 MC1 FAEATAY 0 ~ 70 em -
JE I K R AR B At b BTG S 2 P 22 S (H AR USRI
(0 - I K B ) 3 B . 5 4b B MCO , MC2 F
CK A H , ZbFE MCT W53k S5 1 3 0P K & 43 31 38 Jin
5.4% ~12.9% 15.7% ~31.9% 1 3.9% ~16.9%
(P<0.05), ffij4h¥ MC2 5 MCO #H b, 55 1 %E£.
552 FAEE 3 R REIrOK R LR EE R, X
8 B A HILAE C it I o A= ) ok AT 45 0 ~ 70 em )2
7K e, T e 5 F AR 7% 0 ~ 70 em + 2 I /K & T
BEAG, B T i A R AL FR A O ~ 20 em 4 )2 5 7K 85
AbFE MCO & 2 Tt (P <0.05, 1] 1), KA e 1 A=
Yy AT K 4> T35 BEAK 20 ~70 em 2K,

x1 BNREEEDRIFORKENRE

Tab.1 Influence of organic fertilizer combined with biochar on water consumption mm
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3.6% .6.8% .13.7% (P <0.05) , kb B MC2 5 MCO
AH L R AR FE K SR 3. 4% (P <0.05)

2.3 FDEKIEWR

A HLIE A B AR5 1 75 38 O PV JT— IR 1
A 23R R R A PLSE O 1 A AR AR {L, & B4 Ak
PRRAAE F A0 4 o A K F8 br A i 2R R R R
B 2 s, il RE B & 2 1 i HERS | 3895 A0 F5 2L bk
R L o FEANTRIAL BT, 25 A K A8 A H A ALY

AR AL B MCT d5 ey, S35 K T H At 4% 4k B (B
93 Ak AN ) o Hr A 13 AL B MCL 5 % Lt
JIE MCO A Ho, Bk & L iy $iFn e [ T AR 2 ) 48
32.2% 21.1% F1 17.9% (P < 0.05) ; [fij &b Bl MC2
5 MCO A Lt , 3 0o - ] T FRURA it R B B R R IR AR
b AHBR A B E B M (P <0.05) . X KA L
P F P it A 4 e %o Sk O AR AT B SR AR R A L (H AR
Py o ] 5 3500 AR A ) I AN 5 TE A S5G, DC T 1% i
AW W RICR AR
2.4 FELFERKIFIAYE

AN [A) A B R 30 77 S R AR W R Ak R A AE 0
(BEARER) , Hrp A # MCI f7 &, 83 & F MCO



5 12 3] EWE G YO A LS R R K g3 A R R R 277

_ ; g ; -k NN B MC ; . ’ Sy, .
40r EZ2cK SSIMCo RRRIMCT EMe2 15 EZ2CK ONIMCo BMCT BE9MC2 600r Pz ek [SSIMCo BRRIMCT EIMc2
a a
a ) a a
55 b =5 : % 5001
- 5 RS == a K
[ o= o | = kS K o £ 400} % K] ¢
0| = o | = Fig kK] K4 o 5] % K] a
£ 24t BKIE I 9l B3 K K ¢ = R RXIES
2 = K KJH = % o o = < o= £
= KX o= = KXl <Y S e IS <A o
w | dNEIH o= o k] % 5 & 300 K3 = RqD
5 o0 o= s (<] K] R B 08| = P& [==]
=10 P NKIE o= S = AN 2 ool NE S
o= K < R < K] += r K] R %
KX o= K S kS K] = P o | = K
<R P KX b o KX KX
K 0| = K R3] K K] & P 0%
stUNBE e NRE R STNE & & 100t 4 N ISR
XA (<3 Y] <3 ] K KX K] %)
% - K KIS %
o = rIH k] & o £ K o kI
0 P o | E k< 0 2% K< K KX KXl %
e e pr s Py T P
S 1TE 5278 3T HETE 2 37 1T 2T ERY

2
&
B
=
B
&

B2 A HUIE BCHE A= 4 2 0 30 A 1 B9 5 )
Fig.2 Influence of organic fertilizer combined with biochar on growth of flowering Chinese cabbage
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Tab.2 Influence of different amount of biochar on quality of flowering Chinese cabbage
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