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Effects of different top-dressing treatments on soil fertility, quality and

yield of Binglang taro

CHEN Yaoyao', YAN Liangwen', CHEN Min', YU Jie’, LIU Zhicheng', LUO Hao'

(1. Longyan Institute of Agricultural Sciences, Longyan 364000, Fujian, China,; 2. Xinluo District Bureau of Agriculture and Rural
Affairs, Longyan 364000, Fujian, China)

Abstract: Taking the Changting white bud taro(a local cultivar of Colocasia esculenta L.)as the experimental material, a
field experiment was conducted to investigate the effects of different top-dressing regimes on soil fertility and on the quality
and yield of the mother corm. Four top-dressing treatments (CK, T1, T2 and T3)were designed and applied in two splits
in June and July. For every treatment, the conventional compound fertiliser rate per application was reduced from
50 kg - 667 m*(CK)to 35 kg 667 m?, on this basis, T1, T2 and T3 were supplemented with high-efficiency water-soluble
fertiliser, specialty bio-functional fertilisers(microbial inoculants, amino acids or chitosan)and micronutrients, respectively.
Compared with CK, T1, T2 and T3 all increased the content of soil available nutrients and organic matter and enhanced
soil enzyme activity to varying degrees. All three modified regimes improved the quality indices of the mother corm, with
T1 giving the most pronounced enhancement, for the 13 quality parameters determined, T1 showed significant increases
compared to CK. Correlation analysis revealed that alkali-hydrolysable N content was significantly positively correlated
with four functional indices (vitamin C, amino acid, flavonoid and total phenol content), while both amylose and amylo-
pectin content were significantly positively correlated with available P, available K, alkali-hydrolysable N, organic-matter
content and soil pH. Compared to CK, T1, T2 and T3 markedly raised the taro yield and economic benefit. Under the

same basal-fertiliser input, comprehensive evaluation of soil fertility, corm quality and yield indicated that the optimum
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top-dressing strategy for the seedling-strengthening and corm-enlargement stages of taro production in western Fujian is T1

treatment: 30% reduction of compound fertiliser, supplemented at the first top-dressing with 2.5 kg - 667 m™* Zhixin

high-K water-soluble fertiliser, 500 mL - 667 m”* Woyiduo microbial inoculant, 100 g - 667m™ micro-granular boron and
500 mL - 667 m?> Wojiafu, and at the second top-dressing with 2.5 kg - 667 m™ Zhixin high-K water-soluble fertiliser,

500 mL-667 m” Woyiduo microbial inoculant, 1 kg-667 m” chitosan and 100 g-667 m” micro-granular boron.

Key words: Binlang taro; Top-dressing; Soil fertility; Quality; Yield
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Table 1 Fertilizer types and application amount of different top-dressing treatments
Ab HoUae UGB
Treatment First top-dressing Second top-dressing
CK S 50 kg 667 m? HA 50 kg 667 m? FIGEERH 5 kg 667 m?
Compound fertilizer 50 kg - 667 m* Compound fertilizer 50 kg-667 m” + Potassium sulfate 50 kg-667 m”
T1 HANE 35 kg- 667 m™+EAE F KB IE 2.5 kg 667 m™ kit H & JIE 35 kg - 667 m™+ & {5 5 A KB JEE 2.5 kg - 667 m™+ ik
ZHRAEPIE R 500 mL - 667 mP AL 100 g- 667 m* A f £ AEWIE I 500 mL- 667 mP+H 525 1 kg 667 m +FIRHR A
% 500 mL- 667 m* 100 g- 667 m®
Compound fertilizer 35 kg - 667 m™* + Zhixin high-potassium Compound fertilizer 35 kg - 667 m >+ Zhixin high- potassium wa-
water-soluble fertilizer 2.5 kg- 667 m” + Woyiduo microbial in-  ter-soluble fertilizer 2.5 kg - 667 m> + Woyiduo microbial inoculant
oculant 500 mL - 667 m*+ Micronized boron 100 g- 667 m?*+ 500mL-667 m™+ Chitin 1 kg-667 m”+ Micronized boron 100 g-667 m*
Wojiafu 500 mL- 667 m”
T2 SRR 35 kg 667 m+F PR KGR 2.5 kg~ 667 m™ MR S AAE 35 ke 667 m ™+ B FA/RAKIAL 2.5 kg 667 m™+HRHE 1 L-667 m™+
1 L-667 m*+HCkiffli 100 g- 667 m™ +HK A 500 mL-667 m*  MN3EREIER 1 L-667 m? Hrkifi 100 g- 667 m*
Compound fertilizer 35 kg 667 m™+ Luoxier water-soluble fer- Compound fertilizer 35 kg - 667 m™* + Luoxier water-soluble fertilizer
tilizer 2.5 kg - 667 m™+ Genleshi 1 L-667 m” + Micronized bo- 2.5 kg - 667 m™ + Genleshi 1 L - 667 m”+ Fanmeile amino acid
ron 100 g-667 m” + Wojiafu 500 mL-667 m” 1 L - 667 m™+ Micronized boron 100 g-667 m”
T3 SANE 35 kg 667 m™HE(E m KL 2.5 kg 667 m* iR KM & & I8 35 kg - 667 m >+ E (5 & HK L 2.5 kg - 667 m +1R ik
1 L-667 m™ okl 100 g- 667 m™HK 4 500 mL-667 m* Jiti 1L - 667 m™+ M3 REIERR 1 L-667 m™+Hckifl 100 g-667 m?
Compound fertilizer 35 kg- 667 m™+ Zhixin high-potassium wa- Compound fertilizer 35 kg~ 667 m™+ Zhixin high-potassium water-sol-
ter-soluble fertilizer 2.5 kg - 667 m™ + Genleshi 1 L+ 667 m™*+ uble fertilizer 2.5 kg - 667 m” + Genleshi 1 L-667 m”+ Fanmeile ami-
Micronized boron 100 g-667 m™+ Wojiafu 500 mL-667 m” no acid 1 L-667 m™+ Micronized boron 100 g-667 m”
%2 TEEBHNEER B R TR B AV HEOR A IR A =] A2 7 1l
Table 2 Price catalogue of different fertilizers A B A2 KRR 4 4R 2 C(AsA, 2 ASA- l—W) .
Py = i PA A - S, =
IERIE R R B (AA, 5 AA-1-W) K E (5
Fertilizer rate Specification Price/Yuan ) )}( zﬂ,:: ). [‘i %( ﬁ:
BT AT 50 ke 2550 LHT-1-G) . /&%) (TP, A5 TP-1-G) . Al &N =
Sakofu 45% (15-15-15) compound KT-1-Y) i€ 8 (5 DF-1-Y) . if J5i p (A =
fertilizer HYT-1-Y)  FLAE SR (RS ZDF-1-Y) S ik Ay (2
TR 5kg 20.0 - = S 2T 0
Potassium sulfate 7 ZHDF-1-Y) P85 (RS PQG-1-Z ) B ET
- ) A L
ERETL P 25kg 60.0 (B CXW-1-Y) 5 & 4Fﬁ%@ﬁﬁﬁﬁJ£Aﬁ‘“
Zhixin high-potassium water-soluble W KT-1-Y RSN ENTEEESES
fertilizer
R DF-1-Y 7 & e 15k & AR A3 .
Rk 2 WE B 500 mL 60.0 N N
Woyiduo microbial inoculant f E‘Z I ’I%' & ”B ER %2 tH ﬁ_ ﬁ I =, $‘ | Jﬁ
{5t Genleshi 1L 45.0 =0.8 kg KT, BEREF L5 i v 5 5% 3
ORI Micronized boron 100 g 8.0 W 25/(I6 667 m?) =kt CK 38 P2 < K HE FE U 4% —
IKZ A& Wojiafu 500 mL 60.0 REHEA . Foo, REENE Y 5.0 ¢ .kg-l i
BRI 2.5kg 42.0 ”
Luoxier water-soluble fertilize(15-15-30) L5 %H:Eﬁ*ﬁ
e L 70.0 K F WPS Office 2023 #1 SPSS Statistics 26.0
Fanmeile amino acid TR G S 2 S B A
Fi F¢% Chitin 1 kg 60.0

20
ik

W 5E - 39S B8 L S B L T ARt L A A L A
RS R S AT AR AE I E 138 pH"™, R A #K

5 SR 75 1% DN R R Tl R T A 2Rl I AR AR 4

P oHE 0 %i
VEI 5 -4

R BRI E 2 W 2 07 T
SEACENEEE IR IR N B A8

ARA R 7 “’Hﬂa)l ROE BRI E SRl L B

2 R0

2.1 A[EHERBALIE T HEHISE 1 AR RS20
2.1.1  TNFli8 e kb 2 AT AR AR S LR ALK R 69 %
" R 3 WA, T1.T2 Ml T3 Ab B AR R 2 + 45
pH % CK 73 il & #F & & 1 10.72% « 3.87% I
3.87%, FF H T1 Ab38 %3 T T2 A1 T3 Ab B ; AN ]
WX LIEF S ENEMAEREER, 5 CK
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Table 3 Effects of different treatments on soil physicochemical properties
wrg WO WD wCRED  wCHEED  wOERED  wCHARED giﬂi’i -
Treatment Total N content/ Total P content/ Total K content/ AP content/ AK content/ AHN content/ content/ pH
(g-kg" (g-kg" (g kgh (mg-kg") (mg-kg" (mg-kg" (g-ke")

CK 1.37+0.02 ¢ 1.94+0.04 d 15.21+0.25 ¢ 139.57+0.08 d  158.04+0.19 ¢ 144.41+0.56d 48.59+0.18 ¢ 5.69+0.01 ¢
Tl 1.85+0.03 a 2.1740.02 a 17.05+0.27 b 185.51+0.29a 270.82+0.17a 159.76+0.89a  56.95+0.37 a 6.30+0.04 a
T2 1.71£0.01 b 2.00+0.02 ¢ 17.10+£0.17 b 146.92+0.24b 174.35£0.33 b 158.12£0.50b  55.73+0.45b 5.91+0.03 b
T3 1.81+0.03 a 2.11+0.02 b 17.84+0.16 a 144.62+0.61 ¢ 174.25+0.66 b 155.18+0.44c  55.87+0.19b 5.91+0.01 b

T FSVEEE 5 AN NG RS A B R AE 0.05 FKFEREE. .

Note: Different small letters in the same column indicate significant difference between treatments at 0.05 level. The same below.

FHEL, T1.T2 A1 T3 bR ) 38 4 5 4 B4 5
P 35.04%.24.82%K11 32.12% , 4=k & & 47 5l
PR 11.86%.3.09%711 8.76% , 4405 &) 5
1 12.10%- 12.43%F1 17.29% , 77 Rt & &
PEE 32.92%.5.27%F1 3.62% , SRS
LR 71.36%+10.32%F01 10.26% , B A & &
FHR T 10.63%-9.49%F11 7.46% , 5 WL & &5 5 &
FHRE 17.20%14.69%F1 14.98%. H AT I, BT
Aab B AT DA 5 S0 AR RS 2 9 (10 A0 5 RN
A, T1AAHEK T2 M T3 AR EERSTH
KB A IR R ML i, A A
TR AN R A B RPN TI>T2>T3, A LR
SEEIN TIST3>T2. A HIESR .40 4
FEMAT T, KL T AR I A R A
ERE, T3NSR EERS. SAKE B
JNE AL 2] AR A AR XCE R R 7
e YLy

212 TR 6 ek s st AR AR LR B E M A H
o FHER 4 ATH0, T1.T2 AT T3 A3 i 1 38 IR e 35
PETC £ R (HE CK 4) 38 & 5 19.05% .
28.57%F1 4.76% , Ut BH 18 JIE Ak BRAG ) T JIR Bk v P 12
[0 A JRERE B 1 T, DA T1 AL B A =y, T3 Ab 3
N2, &K CK 57l & 4w 159.52% M
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Table 4 Effects of different treatments

on soil enzyme activity (U-g"
. . A AR
WS R T
aLER Urease Sucrase i 1 At
Treatment L . Catalase Cellulase
activity activity .. ..
activity activity
CK 0.21£0.00 ¢ 4.20+0.07c  99.43+£1.84c 0.13£0.02 ¢
T1 0.254+0.00 ab 10.90+0.25a 120.70+1.32a 0.32+0.06 a
T2 0.27+£0.02 a 4.25+0.08 ¢ 103.71£1.66 b 0.20+0.01 b
T3 0.224+0.00 ab ~ 6.14+0.05b 104.17£0.90 b 0.14+0.01 ¢
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46.19%, T2 AP T CKHZER AR . T1 AL
2T 24 X B P e, B T A AL B, T2
Re PR 2, =B CK 73 ) 5 35 B i 146.15% Al
53.85%, T3 A5 CK ZRARE . TP IR
Pl T DA I A SR A P TR B R 9 R 5 AR B
CK 7 A48 M T 21.39%.4.30%F1 4.77%. L54
KE 1B NEALFEAS AR T B 5 1A AR X 5
B, FLHR DL T A3 AR bt
2.2 A[EIIE BB AL I 3 HE M B F- T RE 4 mm BT AV &2
M

H12¢ 5 AT, AN [ 18 AT AL 3T ATEAS 35 BE SR UK
W D RETE AR br A A R R FZ B2, 5 AL AE X R
(CKOAHEE, T1 A1 T3 b BE G ZE 4 1 BEHE = 4L
R CVRIER A AT & &, T2 A2 B3 52 1 A
TYHEAER CISHNLE B & & .
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Table 5 Changes in the functional quality of Binglang
taro of different treatment combinations

ZE D)

WE w (4R O w (RER) . w G
L Flavonoids

Treat- Vitamin C content/ AA content/ TP content/

ment (pg-g" (ng-g" content/ (mg-g"
g2 ng-g (mg-g" g8

CK 143.89+12.55b
T1 170.42+11.39 a
T2 164.8149.99 a
T3 183.61+8.65 a

55391+11.71b 2.18+0.11b 1.92+0.13d
617.03+425.32a 2.40+0.12b 2.22+0.10 ¢
575.07£13.82b 3.14+0.11a 2.94+0.12 a
616.57+26.74a 2.33+0.12b 2.45+0.09 b

% 6 AT 41, T1.T2 A1 T3 A3 i RF Al sk
B AR 25 PR K AL & P FIRE 41 4 5 245 CK 43731
IR 5 187.22%  35.23% A 59.38% , 54.49%
12.45% A1 63.81% , 15.24% 20.00% Al 65.71% . T1
T3 A BE B UE B  ELEE UE R L AR RO R A A S
TER CK 7l 23 1R E 49.27% 1 63.99% .
71.87% F1 49.91% + 54.03% A1 18.35% -« 94.02% F
43.65%, T2 Jb# 5 CK 7EiX 4 Mabs L3370 B #
725 T1 AL PR ) SCREVE M & B 2 35 v T HoAh b 22
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Table 6 Effects of different topdressing treatments on nutritional quality of Binglang taro

. (€[25p a1 . - e ( ) w( ) .
WD wapkpy VOl s worssiegy  IIERD WORERD
Jogiil AR E DD . . Plant total ~ Crude
Soluble Starch Reducing sugar  Amylose Amylopectin . . Crude
Treat- Non-structural calcium protein
sugar content/ content/ content/ content/ content/ fiber
ment (me- g (me-g") carbohydrates I (me- g (me- g content/ content/ content/%
'8 €8 content/(mg-g") He'e £ £ (g-kg" (mg-g" ’
CK 3.52+0.10c  89.4146.52b  92.93+6.54c 1746.07+29.10a 70.61£13.66 b 352.95+77.42 b 16.06+1.48 ¢ 4.96+0.07 ¢ 1.05+0.03 ¢
T1 10.11£0.44 a 133.46+7.61a 143.57£7.30a 1830.08456.02a 121.36+6.97 a 526.58+0.95a 31.16+£2.18a 7.64+0.54a 1.21£0.10b
T2 4.76+£0.16 b 99.74+7.16 b 104.50+7.28b  1824.34+121.37a 79.08+4.91 b 415.72423.96 b 18.74+1.27 ¢ 5.37+0.20 bc1.26+0.09 b
T3 5.61+0.90b 146.62+10.07 a 152.2349.42a 1769.10+23.28 a 105.85+6.48 a 433.31+20.91 b 23.07+1.23 b 5.87+0.37b 1.74+0.10 a

T2 M T3 4bFLE CK JC W35 %2 57 s T1 T2 Ml T3 &b
MR JERE S B S CK ZRAEE,
23 EBFEF USRS TIRFT D IEREAHE
KM
H2 7 W, BEFE D Re R br 5 LR B R
TEbR Z [ A AEAN R RE BE AR SR, P AR C %
BEHIIEHMMAASEEREEML, SHENRS &
A LA BRSSO &
£7 EMENSEFIEAIIRAMARLY
Table 7 Correlation between soil nutrients and functional
indicators of Binglang taro

. 4 T e KEMEE 0 op

fik SR COR qaman AR ypsn
Vitamin C Flavonoids

Index AA content TP content
content content

RS E 0247 0.523* -0.051 -0.114

AP content

SR 0270 0.553* -0.080 -0.127

AK content

WHAEE  0.618* 0.610* 0.526* 0.624*

AHN content

BHUR SR 0.728%* 0.698%* 0.438 0.604*

OM content

pH 0.455 0.649* 0.100 0.113

TE R IRAE 0.05 ACF R ZF AR R IRAE 0.01 ZKF A 52 2 A
Ko TR,
Note: * represents significant correlation at 0.05 level; ** repre-

sents extremely significant correlation at 0.01 level. The same below.

B B R A S EA pH W EEZE EHX, 5
AL 2 B AT B ARG R & ' 5 I
RS B R B IEAIG BS B LIRS
VAR SRR EE EMR.

8 A AN, BESE S4B AR 5 LR B 2R
i Z [AIAFAEAS [ R BE AR SG A , 3 v 3585 S0 5
5 EFEE SRR AR B EE A
BEGH SRS HEEM A SRR ST EENE
MK DI A & B SIS WMok &
TE HBEER SR CHEEN SR HYEH S E
MHEASEEEZEEMEX, SlEn s EEmEE
IEMG; RIEAA S ESEN SR EMY 2SS
SRR T4 8 2 03 B G, SAE4E PR K4k
AR CHBEEN TR CCHEN S EENRE S
IEMIZE  pH 53k & m AL/ oKt &9 &
HEDFEHX, 5SEFEN &2 R & &
BT E AR
24 AREEBRLEINIERMT=EREFHNENT
M)

H2 9 A 40, T1.T2 Al T3 AL B REE N X 77
BARFERYEZE ST CK, Hd T1 AAHEENX =
B AR . T1.T2 M T3 AH K™~ &5 CK
A3 R 41.55%+16.86%+29.96% , K345 CK 4

®8 IEFADESHFRBURIRERAEXME

Table 8 Correlation between soil nutrients and quality indexes of Binglang taro

12 AR MR Y - . LY MED )
L e PERMECERE e e T0R EE
e WEE 4 KEMEE & - o e E s s
E=21 i . M hriNaie i
Soluble Non-structural Reducing . Planttotal Crude
Index Starch Amylose Amylopectin . . Crude fiber
sugar carbohydrates  sugar calcium protein
content content content content
content content content content content
5 %55 & AP content -0.072  0.428 0.434 0.381 0.759%* 0.813%* -0.215 0.065 -0.157
TR B AK content -0.103  0.461 0.465 0.366 0.779%* 0.822%* -0.228 0.039 -0.121
TlfiR % & B AHN content 0480  0.547%%  0.619* 0.439 0.639%* 0.750%* 0.548*  0.605* 0.358
A HLF 4 OM content 0.359  0.690*  0.754%* 0.454 0.724%* 0.718%* 0.503* 0477 0.518*
pH 0.050  0.560*  0.584* 0.432 0.831%* 0.858%* 0.014 0.205 0.059
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Table 9 Effects of different treatment combinations on
Binglang taro yield
K¥F% e
Large taro Yield/
(kg-667 m™)

AEEL S NXTHAR NXEE
Treat- Community Community

ment  area/m’ yield/kg rate/%

CK 80 200.78+17.42¢  70.08+5.09b 1673.15
T1 80 284.20+22.49a  84.79+4.75a 2368.38
T2 80 234.62+11.04b  80.58+3.98a 195521
T3 80 260.93+9.80 ab  82.08+7.52a 2174.46

W E R T 14.71.10.50 A1 12.00 714> .

H3R 10 BT %0, BERF5 N H1 K 21 /N 1) Ak 2 4y 531
9 T1.T3.T2 F1 CK, 38 e 2 MK 2 /)8 (1) 4b 3 43
AN T1.T3 A1 T2, 8 CK 2 A3 il s 3 273.15.
2323.55 #1111 271.30 76667 m™.

FT 10 T RIAIRLEE IIERF & EH A0
Table 10 Effects of different treatment combinations on
the economic benefit of Binglang taro

Lt CK+/ BN 4 fii
b FE% 1EH & . il
. More than ~ Top dressing Increase
Treat- Yield . .
ment  (ke-667 m™ CK+/ inputs/ income/
€ (kg-667 m*) (Yuan-667 m*) (Yuan-667 m>)
CK 1673.15 530.00
Tl 2368.38 695.23 733.00 3273.15
T2 1955.21 282.06 669.00 1271.30
T3 2174.46 501.31 713.00 2323.55
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