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Effect of nitrogen and potassium on yield and quality of taro
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(Horticultural Department, Shandong Agricultural University, Taian 271018, China)

Abstract: The effects of nitrogen and potassium on yield and qualities of taro [ Colocasia esculenta (L.) schott]

were studied with the design of double saturated D-optimal regression. According to the data obtained, a math-

ematical model was established; in which N and K applied were independent variables, taro yield and quality

were dependent variables. The models analysis showed that taro yield and qualities were influenced largely by ni-

trogen, potassium and their interaction; and potassium had heavier effect than nitrogen. Within the extent of N
261.75kg/hm’ . K,O 757.50kg/hm’, yield increased with the increase of fertilizer, over-rate the yield de-
creased. The most suitable amounts of fertilizer for over 30000 kg/hm’ yield of taro were N 34.50 ~ 531.00
kg/hm®, K,0 526.80~1057.20kg/hm’ under this experimental conditions.
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Table 1 Experimental design and yield of taro

FAE Nitrogen X, £ B Potash X,

wRE . N GiF K,0

Code (kg/hn) Code (kg/hr?)

1 -1 0 -1 0

2 1 750.60 -1 0

3 -1 0 1 1200.00

4 -0.1315 325.65 —0.1315 521.10

5 1 750.00 0.3945 836.70

6 0.3945  522.90 1 1200.00
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Table 2 Effects of different treatments on yield and qualities of taro

ph 3 ?’fﬁ E B EIR-3cd: HEA HH&R HLAB B &4 MBS

Treatment Yield Starch Soluble sugar  Rough protein Cellulose Rough fat Integrated
(kg/bm?®) (%) (%) (%) (%) (%) quality value

1 19807.00 + 1043.72 8.89+0.34 5.44+0.40 9.56£0.20 0.76+0.10 0.56*0.05 64.47+1.2

2 21163.33%£436.74 9.35+0.35 6.55%£0.29 8.75+0.10 0.81+0.14 0.49+0.02 68.84%2.0

3 30475.67£802.61 15.21+0.40 8.21+0.39 8.45+0.21 1.23+0.20 0.64+0.05 88.58x1.5

4 31430.67£675.83 16.01+0.26 8.56+0.25 9.83+0.20 1.52+0.17 0.66+0.06 98.41 1.0

5 26278.331+619.00 11.67+0.30 6.19+0.27 9.38+0.16 0.94+0.16 0.50+0.04 77.01%1.0

6 17023.67 £307.51 12.62+0.32 6.78+0.41 9.46+0.19 1.03+0.20 0.60£0.04 81.96%1.7
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Fig. 1 Analysis of single factor effect
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Table 3 Analysis of nitrogen(X, )and potassium (X, ) interaction effect
i X, %5 Code %12 B Statistical parameters
Item -1 -0.1315  0.3945 1 EHE x  WREESs cv
X, HE —1.0000 19807.0 29782.7 31836.4 30475.7 27975.4 5512.0 0.197
Code -0.1315 23325.0 31430.7 32351.9 29687.4 29198.7 4068.7 0.139
0.3945 23269.4 30242.5 30477.8 27023.7 27753.3 3379.2 0.122
1.0000 21163.3 26832.7 26278.3 21915.3 24047.4 2921.1 0.121
AT S 4 Ty x  21891.2  29572.1  30236.1  27275.5
Statistical RHEE s 1715.5 1953.8 2754 .4 3866.7
parameters cv 0.078 0.066 0.091 0.142

£ 4 7RE 30000kg/hm’ HRERRENNES 5
Table 4 Frequency distribution of factors for
yield over 30000kg/hm’

X, (nitrogen X, ( potassium
ERET fertilizer) fertilizer)
Variable factors
wE AR w¥E  EER
Count  Freq. Count  Freq.
HFK¥E -1 2 0.3333 0 0.0000
Level of -0.1315 2 0.3333 2 0.3333
Factors 0.3945 2 0.3333 3 0.5000
1 0 0.0000 1 0.1667
&t Tot. 6 1 6 1
Xi(ni - 25%0
Weighted averages 0.246 0.320
Sx(FR¥EE)
Standard deviation 0.630 0.421
95% BiEX A .
95% Confidence interval 0.907~0.415 —-0.122~0.762
REF R (kg/hm’)
omic scheme 34.50~531.00 526.80~1057.00

AERBAHT,H X, B -0.907~0.415,X, B -
0.122 ~ 0.762, 75 Bl 45 #E & (N) 34.5 ~ 531.0
kg/hm® . ## (K,0) 526.8~1057.2kg/hm’ A, 4 A] &
278 30000kg/hm’® BL E R & .
232 BRFENBREMREERE XMN&=EMR
FRER N T B AT bR A AT, AT B R R T R B
M. FREAGTHEE RN Y = 3269
kg/hm® , i3t A EAE & #: X, = — 0.4543 (N
204.60kg/hm’),X, =0.3662(K,0 819.75kg/hm’),
AW F AT B AE R RS R 99.55, Fr it
MBI % : X, = — 0.3044(N 260.85kg/hm’),
X, =0.2758(K,O 765.45kg/hm?) o
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NS, BRESTRERETRA: X,
= — 0.6316092 (N138.15kg/hni’ ), X, = 0.1306834
(K,O 678.45kg/hn ) , B AE/= & Y= 32192kg/hm’, I
B ) ( R AR R AR ) S 48308 JT/hm’ .
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3 Sk 5 5 B G R R 4% 486 o T 3 m , B A B
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765.45 kg/lhm’, AR B XG T, FL7EZXH

130000 kg/hm® LA b B9 H#EAE B % N 34.50 ~ 531.00
kg/hm’ ,K,0 526.80~1057.20 kg/hm®,
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EL BT RESHFRB 4. BEEEITHE,
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