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Biological effects of consecutive application of corncob biochar to potato plants

ZHANG Wei-ming, WU Di, ZHANG Hong-gui, HUANG Yu-wei, GUAN Xue—chao, CHEN Wen—fu"

(College of Agronomy, Shenyang Agricultural University /Biochar Engineering Technology Research Center of Liaoning Province,
Shenyang 110866, China)

Abstract: To determine the effect and application potential of biochar with different materials on potato production, biochar was made from
corncob. The structure and main physical and chemical characteristics of the biochar after carbonization were determined, and its effect on
potato plant growth, yield, quality, and disease occurrence was studied via field experiments. The results showed that the corncob biochar
was rich in carbon with a good microporous structure, various nutrient elements, and cation exchange capacity. The total pore volume and
specific surface area were respectively 4.37 and 3.89 times higher than before carbonization, making the biochar appropriate for
agricultural application. Furthermore, when the corncob biochar was applied to sandy soil with continuous cropping, the plant height and
leaf and stem dry matter accumulation increased significantly, which promoted early growth development of the plant. The proportion of

medium and large potatoes and plot average yield increased by 44.67% and 29.01%, respectively, compared with that of the control for two
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consecutive years, and the yield of the C2 treatment (4500 kg -hm™) was the highest. At the same time, the average dry matter, starch,

soluble protein, and reducing sugar content of potato tubers increased by 7.78%, 14.59%, 19.53%, and 15.38%, respectively, compared

with that of the control, and the commodity, food, and nutrition quality improved to some extent. In addition, the incidence of potato scab

and late blight in the corncob biochar treatment declined significantly with 93.43% and 87.77% on average, respectively, compared to that

of the control. Generally, corncob biochar had the biological characteristics of “promoting growth, increasing yield, improving quality and

disease resistance” and was therefore suitable for potato production.

Keywords : corncob; biochar; potato; yield
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Table 1 The main physical and chemical properties of corncob changed at before and after charring
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per plant/g  per hectare/kg extent/% proportion/% . proportion/% . .
proportion/% proportion/%  increased extent/%
2011 4F CK 18.97¢ 10 530.20 — 65.19a 30.82b 4.00b 34.81 —
C1 23.51b 13 048.05 23.93 55.23b 31.02b 13.75a 44.71 28.61
Cc2 26.06a 14 465.15 37.37 47.06d 40.47a 12.47a 52.94 52.08
C3 23.70b 13 151.65 24.93 51.25¢ 42.70a 6.05b 48.75 40.05
20124F CK 19.57¢ 10 861.35 — 66.16a 30.02b 3.82b 33.84 —
C1 24.77ab 13 747.35 26.57 53.44b 32.73b 13.83a 46.56 37.59
Cc2 27.21a 15 103.40 39.04 45.24¢ 42.32a 12.44a 54.76 61.82
C3 23.90b 13 266.35 22.13 49.78be 43.43a 6.79b 50.22 48.40
S35 CK 19.27¢ 10 695.78 — 65.67a 30.42b 3.91b 34.33d —
C1 24.14b 13 397.70 25.27 54.34b 31.88b 13.79a 45.67¢ 33.03
Cc2 26.64a 14 784.28 38.25 46.15d 41.39a 12.46a 53.85a 56.86
C3 23.80b 13 209.00 23.51 50.52¢ 43.06a 6.42b 49.48b 44.13

TE : [Al— 1 FPAR LA R)ING PRI R TE 0.05 /K |22 57 B3

o Fle

Note : Means within a column followed by the different lowercase letters are significantly different at the 0.05 probability level. The same below.
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FCK. HH,20114E C1.C2.C3 Zb 4351 b CK FAAR
15.28% .27.81% .21.38%, - Y F&AIL 22.41%., 2012 4F
C1.C2,C3 4k B 43 5l b CK P I 19.23% ., 31.62% .
24.76% ,F-HI AL 25.20% ., FEAEFRIE], CK b HE ) /N2
Ll 9] 522 B8 o 34 i BRI ik Ab R FEAR A # . 2 a
SEIEHRAT RN, AT IAE IR/ NE LA i AT
C1.C2.C3 AL 43 5] e CK FEAK T 17.25% .29.72% |
23.07% , F- Y%A 23.35% ., 2 RZE A, 7E2 alf]
KA RAN R = T CK, Wl C2>C1>03>CK, H
rhv, TRV L B8] R I Sy Bt v e AN T 0 A R i
HAMFE(C2.C3) 5 CKZES W2 A2 He ) ) 2R 3
Shy Bt it o it 9/ T 4 v, B ARG i FE AR PR (C1.C2) 5
CK S 5% . TEAEPRIA], CK Ab T A o 2 01K 22 e 4
RGBS RS AL PR R . 5 CKA
Fb, R AL B RS A AR PR 1 K 32 B i $
T, 2B C2>C1>C3>CK, 2 a FHRLa sl L,
Cl1.C2.C3 b # Ay L K35 L9 43 ) Lk CK 48 & T
33.03%.56.86% 44.13% , V-3 5 44.67% .

L2 afii k45 R, E R AT R A
BH S 1 7 RONE , G X B T rf R B 48 ) A FH B
i, BRI —E B AT R EAE HIRHE X X e i
SRR S A R L.
2.2.4 FOREHXT HE LT B 52

W FT /i, Kt e A PR R B 25 9 Jo 5 2
BEE T CK, £ C2>C3>C1>CK, FH 1 CK 32 5
7.78%, Horr, C2 Ab PR B ZE T4 ot 5 ey, b CK
PER 10.40%, W] UL, BRSBTS R T
Py o F i HAT W A AR0N , 3R WH OKO AT F TA
PEO S A K- LR S AL R R T
P& it AR T SR R A B HIANME

2107
205}
= 2001 b I
= 195F
190F ¢
- 185
= 180t
175t

P T 5 o ik
Dry matter of potato tube/%

170 CK C1 Cc2 C3

Qb Treatments
B8 ERTAMIGLERETYRSENHM
Figure 8 Effect of corncob—biochar on dry matter accumulation of

potato tuber

2.2.5 FK BT THES 5, S5 (1) 5% 1)

W 3 FToR , T K e b B G T % 2 0 SR B
A AR S . TER & i, BORS aeAb BE I
FET T CK, Hoh c2 b HR AR, B CK 4R 7 22.48%
AR M, B R AN B 2 T CK, A I it
AP (C1) e, H CK 1R 27.51% . if JRA &5
I, ORI AL BRI 2 T CK, HLR B Bt e e 3
TR . 4R R C, FORE AN FRY T CK, Ho
ClAbH 5 CK 2R % B Lt KSR IE,
THES B R YENY  PTVEPEER 1 A JEORE  1 43 9 B CK
S R 14.59% ,19.53% . 15.38% . AT WL, K%
XFEE R A A VB IR A — e R

R3 ERERMBEERFHIZNT
Table 3 Effect of corncob—biochar on potato quality
TER ERE AR A AR B AR R R o

Treﬁjﬁnls Starch  Soluble protein  Soluble sugar Vitamin C content
content/% content/(mg-¢™')  content/%  /(mg-100 g™")
CK 14.10c 3.38¢ 0.26d 23.00b
C1 15.73b 4.31a 0.28¢ 24.38a
Cc2 17.27a 3.89b 0.30b 24.01ab
C3 15.47b 3.92h 0.32a 24.05ab

2.2.6 A BT Hy 44 2 T R AR I

A ST — A R UL Th R S R AR R
J T AT D A S T O T IR 9 DU Y
E RS SRR i R T E A LR AR SR —
ARy Th AR B 209%~30% , ™ B AE 45y AT AE 50% LA
P AR R B S M T A B o A R
T F R E

WIE 9 FroR il FH B KSR 5, 88 ZE s &
AR R, C1.C2. C3 Ab 43 51 b CK FEAIK T
90.54% .94.01% .95.74% , V-4 F5AIK 93.43% ., 1] B &
s KR, CLLC2 . C3 AL FRAy I b CK FEAIK T 86.2% .
88.12% .89.0% , -3 [5AK 87.77% . ] WL, K
RN B 8 TR W e A LA W A A8
TR AN R AL FRI] | Eh 4% B0 35 R AR R —
FEEE | BRIV it A 2t 185 0T RA AT v i e X 400
FERAERERERE ., YL ERE, TR R 44 2
B L F B E kA EA B R AR, X AR
BT i A R

3 iTtig

AW BIE ARSI S 2 — A5 5 T [ N
G SRR S TE A — EF TS A AT o AR A T
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Figure 9 Effect of corncob—biochar on the incidence of potato

blight and scab
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