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Prevention and control effects of different soil amendments on continu-

ous cropping obstacles of Wuxue Buddha's Hand yam
LAN Zhiyong"?*, ZHOU lJie', WU Jinping', GUO Fengling', YAN Liang?, ZHAI Zhongbing®’, ZHANG

Jie!

(1. Economic Crop Research Institute, Hubei Academy of Agricultural Sciences, Wuhan 430064, Hubei, China; 2. Hubei Wuxue City Bu-
reau of Agriculture and Rural Affairs, Wuxue 435400, Hubei, China; 3. Huanggang Research Institute of Agricultural Sciences, Huang-
gang 438000, Hubei, China, 4. Xiangyang Research Institute of Agricultural Sciences, Xiangyang 441000, Hubei, China)

Abstract: This experiment utilizes Wuxue Foshou yam as the material to investigate the control effects of six soil amend-
ments, including soil loosening agent, Trichoderma harzianum, humic acid, chitin, and polyglutamic acid on the continu-
ous cropping obstacles of Wuxue Foshou yam in terms of agronomic traits, paste-like head degree, yield quality, and soil
nitrogen as well as potassium utilization rates. The results indicate that all six soil amendments can effectively improve
the utilization rates of nitrogen and potassium fertilizers. Humic acid and chitin can reduce the length of yam tubers by
25.75% and 21.44%, respectively. Polyglutamic acid can increase the width of yam tubers by 47.28%, chitin can increase
tuber thickness by 35.31% and soil loosening agent can increase the fresh mass of yam tubers by 13.30%. Compared with
the control, the soluble protein, vitamin C, and soluble sugar content of yams treated with different amendments have sig-
nificantly increased, with humic acid and chitin significantly improving the quality of yams. The six soil amendments can
reduce the paste-like head degree of yams by 33.58% to 84.38% compared with the control, and increase the commercial
yield by 3.27% to 18.01%. In summary, soil amendments can effectively alleviate the continuous cropping obstacles of
yams, achieve quality improvement and yield increase, among which soil loosening agent has the greatest potential for
yield increase. Humic acid and chitin have a certain promoting effect on yam quality, and polyglutamic acid can signifi-
cantly increase the commercial rate of yams.

Key words: Chinese yam; Soil conditioner; Quality; Yield
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Table 1 Application methods and dosage of different soil amendments

b3 R it FH 75

Treatment  Modifier Application methods

Tl FA RS RURL 77 G AE R AR A BR A =)D 3.5 g-m” FEATHI TN T
Songtujing granule (Hebei Feiyuan Agricultural Science and Technology Sprinkle 3.5 g - m* spread on the box surface before
Co., Ltd)) sowing

T2 3¢ CFU- g W IRACE R 71 (56 B R B A7 BR A 7)) 28 g~ m FEAN T A

300 million CFU-g" trichoderma harzianum wettable powder (Baiwo

Corporation, USA)
T3 55% 8 SEFRATURL 71 CRIEE L™ A R 7))

55% humic acid granules (Dalian Ninety Products Co., Ltd.)
T4 50 g- L' HSE A WK IR OGER S BRI RAIRAE])D

50 g-L" chitin organic water-soluble fertilizer (Dalian Dongyan

Technology Development Co., Ltd.)
TS 4% A IR TR GROUR SRS E R BR A D

Sprinkled 28 g-m” on the box surface before sowing

90 g~ ™ 37 il i 4T e T

Sprinkle 90 g-m” on the box surface before sowing
14 mL-m” $EFIHT 800 £ i A I

800-fold spraying to the box surface of 14 mL-m~
before seeding

0.14 g - m> #% B 51 3000 1% W i T i 1 3000- fold

4% polyglutamate drug substance (Wuhan Kangliida Biotechnology Co., Ltd.) spraying to the box surface of 0.14 g-m~ before seeding

T6 L5% =M A REARRE A8 TR GRUUG I AR A FD

13.8 g-m” AT 300 £ W8t TR THI

1.5% Sanbanfu polyglutamate compound nutrient solution (Wuhan Guanghua 300-fold spraying to the box surface of 13.8 g-m”

Times Biotechnology Co., Ltd.)

before seeding

1.2 IRt RETE

IR FHBENLIX ik, S E 7 ANk, +
R AL FR 6 A (TI~T6) , 1 A% [ %} 18 &b 3
(CK), BAMALEE 3 RE 3L 21 N/NX, /N X TR
28.89 m*(1.35 mx21.4 m), VY J& & & R 17, (L%
FEARFRATFE 30 cmx33 cm, i % 1.05 m, K74 0.3 m,
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13.6 ¥z a6 RIEFETEDR TR
L 25 AT PR E

W 2 B P A =11 2 7 B < L 25 e < 1l 2
B o
1.4 HIELIE

KH Excel 2010 #HAT I HAR S 1A 41 14,
SKF IBM SPSS Statistics 26 #7257 B E MM

2 AR50

2.1 FEIEXRFIXT T IEIB IS FRA NG

hE 2 W LIAEH, 5 CK AHEL, I R T1.
T2.T3.T4.T5.T6 kb4 i 22 ik /b + 33 2 Al i 2L
B, 0 IR 46.92%46.16%50.31%49.23%
55.53%-53.38%, 6 i 1358 24t R TR A B 2[RV 2 7
BELEELER. 5 CK M, LM R ALK
b 39 30 7 A B B AR 22 K, T T2 T3,
T5 4b 32 3 358 0, 73 0 34 0 46.04%  40.94%
27.72%+35.59%; T4 Ab3 TG i 3 72 57 s T6 Ab ¥ & 2%
P 9.66% . 5 CK AHLL, + 38 ok KR b #3422
W R EE A S & TI-T6 4 5l ik /b
13.98%  8.68% +27.72% + 33.02% + 23.86% + 23.14% ,
H T3.T5.T6 &b 2 [a] 22 5 AN B 2, HoAth 4b 2 7] 22
REFE. 5 CK M, T3 A EER G HIERER
LR & &, BHUR & &8 3.03 g-kg', % CK 340
521% , TS 4t #E % CK A ML & & & & W >
3.13%. Zi LAk, 5 CK MEL, JEAEFR AL FE (T3) /]
DA a3 A Lo & &, A8 A 33 5 R 7R b B AT LA
SE R ee: i 1 Wb s W NTITR R
A 3 Bl e 50RO B R e T IERER A =R,

*2 AR RTINS LIRIR ARSI

Table 2 Effects of different soil amendments on soil physical and chemical indexes

o WD WG WG ) WA LT
Treatment Alkali-hydrolyzed nitrogen Rapidly available phosphorus Quick effect potassium Organic matter
content/(mg-kg™) content/(mg-kg™) content/(mg-kg™) content/(g-kg")
CK 75.83+7.286 a 111.02+3.462 d 177.63+0.463 a 2.88+0.013 cd
Tl 40.25+6.310 b 162.13+1.882 a 152.80+0.413 ¢ 2.87+0.081 cd
T2 40.83+5.346 b 156.47+2.293 ab 162.22+0.257 b 2.82+0.049 cd
T3 37.68+3.934 b 141.79+£3.767 ¢ 128.39+0.196 d 3.03£0.013 a
T4 38.50+4.630 b 114.03+£9.374 d 118.97+0.196 ¢ 2.89+0.023 be
T5 33.72£3.839 b 150.53£2.457 b 135.24+0.385 d 2.79+0.013 d
T6 35.35£1.262 b 100.29+£5.618 ¢ 136.53+£0.926 d 2.85+0.062 cd

T = F PGS 5 AN FNS P REROR AR B IAIAE 0.05 KT 22 57 i 3

Note: Different lowercase letters indicate significant differences between different treatments at 0.05 level. The same below.
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R ZEEE & K, N 26.48 cm, B CK & 2 30
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Table 3 Effects of different soil modifications on the agronomic character of Chinese yam

AbFE EESS P58 =Y e N i
Treatment Tuber length/cm Tuber width/cm Tuber thickness/cm Rhizome fresh mass/g
CK 25.05+2.67 a 10.30+1.57 d 19.57+1.03 b 11.50+£0.42 b

Tl 22.10+3.77 ab 12.80+1.37 be 21.79+3.63 b 13.03+0.57 a

T2 22.15+3.30 ab 12.75+1.10 be 20.80+2.33 b 11.55£1.04 b

T3 18.60+3.25 ¢ 11.70+£1.79 cd 21.48+291 b 11.68+0.78 ab

T4 19.68+3.01 be 12.37+2.16 be 26.48+3.13 a 11.80+1.03 ab

TS 24.95+2.14 a 15.1742.73 a 20.06+2.67 b 11.984+0.63 ab

T6 21.40+3.70 be 13.75+2.07 ab 19.62+3.67 b 11.53+£0.23 b

2.3 AELHES R AN ILZHISLIZE B0
HI I 1 RT, ASTR] S S R R AR B R, 1l 25

9
a
8.
=7 ]f
86 ab
B @
%2%5 % ab
£< 4
E ab ab
2 3 ab
2

(RN

CK T1 T2 T3 T4 TS5 T6
AL F Treatment

T A F/NG T RERIRIE 0.05 KT EREE.

Note: Different lowercase letters indicate significant difference at 0.05

level.
1 FRE IR RIS E RS2
Fig. 1 Effects of different soil amendments on the degree
of chinese yam paste
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52.03%166.23%-77.28%84.38%. {1, T6 nJ i
RAAR Ll 2 W SR FE B, b U B, IR AT A
PR L 20 SRR B, P R S IR E A5 TR (T6)
R B
24 ARITFELRFIFTLA=E R ERENENT
1 4 AT %N, it FH 338 50 R FRDF Ll 24 1 7= R
P il R A AR KRR, AN [RGB 2 7
¥im T CK. Hodr, T1 A Hf il 2577 & & s
N 321718 kg 667 m?, & CK . & $2& 5 13.26%,
HAb A EE A CK /= AR % . TR/ ==,
ANTR) A 48 ok R R Ak B A CK A m, T1. T3
T4.T5.T6 kb H 5 CK % 57 & 3% , 4> B CK 1
T 18.01% + 5.75% « 8.03% ~ 10.75% « 6.61% ; T2 #%
CK H4hn3.27% , 2 2 7 AN & & : TL & &~
B, N 2962.58 kg 667 mL K CK &N
452.23kg-667m”. {ER mFE 71,5 CK AL, 121
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Table 4 Effects of different soil amendments on the yield and commodity rate of Chinese yam
AbF PR # CK+ e it 7 R [GRLES
Treatment Yield/(kg-667 m*) More than CK+/% Commodity yield/(kg- 667 m*) Commodity rate/%
CK 2 840.50+102.93 b 2 510.35£79.93 d 88.38+0.78 d
T1 3217.18+140.23 a 13.26 2 962.58+114.04 a 92.09+1.13 be
T2 2 852.85+248.71 b 0.43 2 592.36+196.49 cd 90.87+£0.99 ¢
T3 2 883.73+191.43 ab 1.52 2 654.80+154.76 be 92.06+1.48 be
T4 2 914.60+253.98 ab 2.61 2 711.85+206.89 be 93.04+1.70 ab
T5 2 957.83+156.58 ab 4.13 2 780.29+£127.47 b 94.00+0.07 a
T6 2 846.68+55.58 b 0.22 2 676.27+45.40 be 94.01+0.21 a

o5 R 7 Ak B8 T R B L 2 TR R, Al B
4.20%2.82% < 4.17%5.27% + 6.36%  6.37% , $L
T5.T6 KB . g b, LIRS R AT m L2575~
B AR A R, RA AR IR (TS) RAR
PR 52475 IR (T6) 3 1y LU 24 7 b R (M RO e f:
TR (TO R w1 2577 | AR o 77 &, 3771
K.
2.5 AEIHIE R LU S B RY 200

HER 5 AT, AN F 3 R IR A FIFEE L5
Wi Ly 24 5 5T o B R AL BE A 1L 25 B R
PR A S ESET CK,T1.T3.T4.T5.T6 &34} 5
B CK S E R 13.82%137.24%17.15%34.63%
9.77% , Hip T3 B HEMHEAO ST ERS, N
32.125 mg- g, 7R3 1L 25 AT PR R A i T AR
R, 5 CK AR, jd FH 438 o B 553 mT 32 &
2GR LA C &, T1.T4.T6 Kb HE 1)1l 254
R CEHER CK Al B E 5 24.42%.29.51%-
14.24%, Horh T4 Ab¥ 55, 08 0.891 mg- g, e R
(TOHAFFRELGMFEER C 8. LK
R A 3 1Ly 24 B ZE T MR R S R R CK 1 B 4R
f51, T1~T6 A3 L 2 Wi PERE & 25 CK 70 ml i
41.20%  77.73% « 110.69% . 43.99% . 55.46% -
30.07%, HH T3 &b B (L 25 Al IE RS & E e, N

1.892 mg- g, 15 BH 398 5 R 735 m B 2 4 v 1L 245 1)
ALAVERE o, A R AR (T3S el . 3
R AL H 0T 11 24 B 2R 20 4 B g 22 AR OK,
HT2.T3 AL BRIl 25 e 2Rk 4R 4 5 B4 CK R 3
P, 2y IR 7.39%A 88.72% , T3 F I A AL ,
YES BN 0.485%; T1. T4 T5.T6 AbH 11 25 Hh 28
AT 4 & & 8 CK 3 PR A%, 20 3 FE IR 3.50% -
31.52%4.28%12.06% , Ui B Ji #EL IR (T3) e A F T
A4S R, 5 CKAH, T1.T3.T5.T6 4b#E
25 T & &% CK B F R, 0 ieE
4.77%-2.75%-0.76%-7.70%, . T6 ¥ J5i & = 5
ik 32.300%, Ut R B R IR E &8 R (TO) F
TR B R R, T4 TR & B
CK & ZE /> 4.01%, Ut B 52 36 (T AR T 1L 24
TYFRMR R 25 b, B R AT L2
Jo s Herb, JEE B R (T3) Kb FEAE $2 vy 1L 24 B 25 Al v
AR A R AT 4 B AT T T R
R, HRR(TORAN TR LAEER CH
B, BRI A ERBTORAF TR LT
LY/l 8
2.6 AREITESRFIXLAEZEFH AR
% 6 AT A1, 5 CK A EE, 398 g R 7 A 3 1
i AL PR Y AT CK, 4 Al $R R 656.10~

#5 RELMHRFISILIZEE R R

Table 5 Effects of different soil amendments on Chinese yam quality

e wCAl PR D w443 O wCH VR wOH T4 w(FIED
Soluble protein Vitamin C Soluble sugar Crude fiber Dry matter
Treatment B . o
content/(mg-g™) content/(mg-g™) content/(mg-g™) content/% content/%
CK 23.408+1.764 d 0.688+0.057 d 0.898+0.010 0.257+0.003 ¢ 29.992+0.045 ¢
Tl 26.6424+0.862 b 0.856+0.043 ab 1.268+0.007 d 0.248+0.001 d 31.4224+0.020 b
T2 23.706+0.902 cd 0.775+0.021 bed 1.596+0.017 b 0.276+0.003 b 29.582+0.050 f
T3 32.12540.679 a 0.727+0.021 cd 1.892+0.041 a 0.485+0.002 a 30.818+0.010 ¢
T4 27.422+0.572 b 0.891+0.037 a 1.293+0.009 d 0.176+0.004 f 28.790+0.040 g
T5 31.515+0.523 a 0.699+0.077 cd 1.396+0.010 ¢ 0.246+0.002 d 30.221+0.020 d
T6 25.696+2.119 be 0.786+0.043 be 1.168+0.047 ¢ 0.226+0.005 e 32.300+0.030 a
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3 617.84 7T 667 m'2, TI~T6 4 W #& & Uk 25 %
18.01%+3.27%+5.75%+8.03%10.75%+6.61% , T1
T3.T4.T5.T6 % CK #& 1 5% LA b 5 § 47 77 E
B E IO T1, 3k 23 700.62 76667 m2, 8 CK 41
3617.84 G667 m”, [ E A 190.00 JE+667 m™, if
REEEN 3 427.84 76667 m?, BRI L FER N 1
T2 FH A3 O R A A 74~190 J6 2667 m?, {H 4
Rt N 569.10~3 427.84 J6+667 m”. 45 R K, i
FH 338 e R 7 AT 8 i Ll 2 B P A (R L 2 R R
WACRE 30, e RS R (T D RU38 Bl
T 6 AR IES R AL AEF AN
Table 6 Effects of different soil amendments on the
economic benefits of Chinese yam

FALE B CK+
Kb Output value More than CK+/(Yuan- 667 m™)
Treatment  per unit/ FEAE A WS

(Yuan-667 m™)  Qutput value Costing Net benefit
CK 20 082.78

T1 23 700.62 3617.84 190.00 3 427.84
T2 20 738.88 656.10 87.00 569.10
T3 21238.41 1155.63 158.00 997.63
T4 21 694.80 1612.02 185.00 1427.02
T5 22242.33 2159.55 74.00  2085.55
T6 21410.13 1327.35 90.00  1237.35

T B R 7 R A BN T LU 250 8 Tteke
IR A T R AR AR BRI 08 50 76667 m.

Note: Unit output value is output value of commodity output, the
average price of Wuxue hand yam is 8 Yuan-kg', the cost of soil condition-

er is the market sales price, and the increased labor is 50 Yuan- 667 m”.

3 Wi E4iR

Ll 2402 —Fh 25 & FRAE YD, A A, 76 [F —
HhoHE SR i 2 S 800 25 A4 K 2 R 8 Sk R A ™
TS G = N - N T e A 28 B G e
P, EHAE AT T DS A e R K&
% e 3R R R R S5 A S - 338 e R 570, SR i H )
ISR R AR L 2GR BRAS I R . 5 RER W, it
FA 3 o R AT BRI B 25K R, 9 m 1 24 9 R RN
B, 3 v Ll 2 B 2R A o i, R R R R AN e R T
BeAEG Ll 28 2R K R, T4 SUIR mT 304 ol 24 B 25
B, HR S 3 mT 3G b 25 JELRE b oS W B 0L 25 8
SRR R, X 5 9K S R 5K OL ST A (i ik R A
F A KR LS5 R — 5, T R g e R
15 91 25 5 L8 7% 0 2 10 A B 3d Sy b 30 43 A=
K AiE TR AFH R PR S, v TR — DA,
Jit FFY 8 i R 7 A 1) o 2 B 2 S R ) R
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