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Effect and Benefit Analysis of Biochar-based Fertilizer on the Characteristics, Yield and Quality of Mustard Tuber
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Abstract
decline, quality deterioration and planting benefit reduction. The effects of biochar organic fertilizer on main characters, yield, quality and

(Chongqing Three Gorges Academy of Agricultural Sciences,Chongqing 404155)
In recent years, there are some problems in Chongqing mustard production area, such as soil acidification, fertility decline, yield

benefit of mustard were studied. The results showed that the plant height, development degree, leaf weight per plant and tuber weight of Yon-
ganxiaoye, an excellent local variety of mustard tuber, increased significantly with the application of biochar-based fertilizer, while the skin
gluten of tuber decreased, the hollow rate increased slightly, the dry matter rate increased and the crude protein content increased under the
condition of conventional fertilization and increasing application of biochar organic fertilizer, the yield of tuber reached 46 904.25 kg/hm’ , the

net income was 8 507.55 yuan/hm’, the benefit/cost was 1.43, and the quality and efficiency of tuber were improved significantly.
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Table 1 Fertilizer use plan

A Fertilizer dosage // kg/hm’

—— HEAHREAR

Ab# A B R ik BERERIE — Fertilier cost
Treatment Biochar organic A : . Calcium magnesium ; 1 2

fortilizor Urea Potassium chloride phosphate fertilizer Organic fertilizer J0/hm
D(CK) 0 600 225 450 1875 4 008
@ 600 600 225 450 1875 6 510
©) 750 600 225 450 1875 6 885
@ 900 600 225 450 1 875 7 260
® 1050 600 225 450 1875 7 635
© 1200 600 225 450 1875 8 010
@ 1350 600 225 450 1875 8 385
1 500 600 225 450 125 8 760

TE AW s A HUIE (A BT = 50% (B 11 57 = 40% \ZHETR = 10% NPK =5% | & i 2E TR 0+ FL 2P AT 1, A 80R AR =2 12/8,2 500 JT/1) s JRER
(N £t 46%,2 500 J0/t) ; FEALAH (K, 0 &t 57%,4 000 J0/t) s BEEERENE (A 585 P,0; =12% ~ 18% ,Mg0 =8% , Ca0 =25% ,Si0, ,Fe Mn ,Cu Zn
A MR G2 =25% ,800 J0/t) s AT HUIE (A HLE 77 4 45% ,N+P,0,+K,0 =8%+3%+4% =15% 1 200 J3/1)

Note : Biochar organic fertilizer( organic matter = 50% ,protein = 40% ,amino acid = 10% ,NPK = 5% ,including Bacillus subtilis+Bacillus megaterium ,ef-
fective viable bacteria = 200 million/g,2 500 yuan/t) jurea( N content 46% ,2 500 yuan/t) ;potassium chloride( K, O content 57% ,4 000 yuan/t) ;cal-
cium magnesium phosphate fertilizer( available phosphorus P,05= 12% ~ 18% ,MgO = 8% ,Ca0 = 25%,S10,,Fe,Mn,Cu,Zn and other trace ele-
ments = 25% ,800 yuan/t) ;organic fertilizer ( organic matter content 45% ,N+P,0,+K,0 = 8+3+4 = 15%,1 200 yuan/t)
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Table 2 Main agronomic characters and quality characters of mustard under different treatments

%jiment hei‘:}]llt e‘:egf;:ent ger ng;itt tumor stem Z%l(j;e ‘ wetg;ﬁ? r(z)lti(;w maft};r pr:tleii
cm cm o/ Bk pc;/%znt index o/ Bk % % %
@ 37.40 dC 41.20 cB 314.00 bB 388.00 bB 0.78 26.00 9.33 5.66 cC 29.28
@ 40.13 cBC 44.68 bA 384.67 aA 486.67 aA 0.83 23.33 10.00 5.89 bBC 31.09
® 41.60 bcAB  45.02 abA 390.67 aA 496.00 aA 0.83 24.00 11.00 6.03 bAB 31.36
@ 43.67 abA 45.85 abA 385.33 aA 496.67 aA 0.76 24.00 11.33 5.87 bBC 31.89
® 44.33 aA 46.90 aA 426.00 aA 529.33 aA 0.82 25.33 11.67 5.92 bB 32.52
©® 43.13 abAB  45.23 abA 386.00 aA 509.33 aA 0.81 20.00 13.00 5.92 bB 33.31
@ 43.47 abA 45.03 abA 398.00 aA 507.67 aA 0.84 25.33 14.33 5.87 bBC 33.73
® 43.07 abAB  45.53 abA 392.33 aA 498.00 aA 0.77 20.00 14.67 6.27 aA 32.86

HAEAUT R RSURRNG FRERR AN R R] 22 5 35 (P<0.05) s AR KRS ik 3R A R b3 i) 22 54 . 2 (P<0.01)
Note : Crude protein is calculated on a dry basis.Different lowercase letters in the same column indicated significant difference between different treatments at
0.05 level ;different capital letters indicated significant difference at 0.01 level
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Table 3 Leaf yield of different treatments

INXSEEY P

S N I CK+

%{fiment Pl?jt—ﬁa)f }ild Yieldz l%élﬁ Comp ared
ke kg/hm with CK /%

D(CK) 18.96 bA 27 883.80 8 0
(@) 21.75 aA 31 991.85 6 14.74
® 21.48 aA 31 584.90 7 13.27
@ 22.72 aA 33 413.40 2 19.83
® 22.69 aA 33 364.35 3 19.66
© 22.74 aA 33 442.80 1 19.94
@ 22.23 aA 32 697.75 5 17.26
® 22.50 aA 33 089.85 4 18.67

T [RIFUARNG FRER RN [RI AL BRI 22 5 1 35 (P<0.05) s AR RS
FREFRRA [RI AL H0] 22 54 . 3% (P<0.01)
Note : Different lowercase letters in the same column indicated significant
difference between different treatments at 0.05 level ; different capital
letters indicated significant difference at 0.01 level
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ik 48 002.4 kg/hm®  KEFRDEAR, 75436 354.75 kg/hm®
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HAAL PR A b 3 i A A HLAE AL PR 25 53 A 1 2
26 FBHM A AL PR VA A6 21 887.85 ~
28 801.50 J&/hm” , AbFR@Z AL 25 e e , A BRI s 1l 25
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it A= 0 AT ALAE A4S b AT Lo B A B OIS 25 384 0, 338 T s
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Table 4 Tumor stem yield of different treatments

UNES - E- S o Ty s It CK= L
%\ :iment J Pl(jt%lumqoiigz:ngi Yield F]ompared I{Maﬁ

yield // kg kg/hm’ with CK // %

@D(CK) 24.72 bB 36 354.75 0 8
@ 30.02 aA 44 149.20 21.44 7
® 30.23 aA 44 453.25 22.28 6
@ 30.69 aA 45 129.75 24.14 5
® 31.89 aA 46 904.25 29.02 3
@) 31.07 aA 45 698.40 25.70 4
@ 32.34 aA 47 566.05 30.84 2
32.64 aA 48 002.40 32.04 1

T [FFIAR NG - RE RN [F A B8] 22 5 1 2 (P<0.05) s ARl K'E
FRFRA R AE B ) 22 54 2. % (P<0.01)
Note ; Different lowercase letters in the same column indicated significant
difference between different treatments at 0.05 level ; different capital
letters indicated significant difference at 0.01 level
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Table 5 Benefit analysis of different treatments
o Sy e Sl 1 : ol 2 Hrllas L CK
Ry = fi e js3 i ) . 3%/ b

pLEE beer)yield Fconomic Ferli/{izjrzfist TntzﬁE z!(it Niqf:;it Net 1neome Qkﬁ/ﬁzzﬁ
Treatment Ko/ hm perﬁormance S/ hm? S/ hm? S b comparﬁd with Benefit/ cost

& 52/ hm? 7 7 7 CK // 58/ hm?
D(CK) 36 354.75 21 887.85 2 760 14 760 4 877.85 0 1.29
@) 44 149.20 26 489.55 4 260 16 260 7 979.55 3101.85 1.43
® 44 453.25 26 671.95 4 635 16 635 7 786.95 2 909.10 1.41
@ 45 129.75 27 077.85 5010 17 010 7 817.85 2 940.00 1.41
® 46 904.25 28 142.55 5385 17 385 8 507.55 3629.70 1.43
©® 45 698.40 27 419.10 5760 17 760 7 409.10 2 531.25 1.37
@ 47 566.05 28 539.60 6 135 18 135 8 154.60 3276.75 1.40
® 48 002.40 28 801.50 6510 18 510 6 433.20 3 163.65 1.39

T TR (J8/hm® ) = AR 25 (MSRIEURE) SARIUE A 0.6 T8/ kgx 10 000 m® 74k, SSAR (78/hm® ) = JERHASH A HABIEA 800 TE+ATK} LA
Note ; Economic benefit ( yuan/hm*)= the lowest purchase price 0.6 yuan/kg of local tumor stem X10 000 m* ,total cost ( yuan/hm®)= other inputs 800 yuan

except fertilizer+fertilizer cost
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