P,Os 60 kg/ ha

(Tp)
ppm

(6.9)

(0~20 cm)

16.7 ppm

26:31-40 (1990) 31

1
2
K/Ca K/Mg
K,0 80 kg/ha
(10)
(2,9,10)

pH 7.7 1.9% 8.76
3109 ppm 77 ppm 5
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77 4 28 7 22

(P20s) (K,0) 0,60 120 kg/ha
(1) PoKo (2) PoKeo (3) PoK120 (4) PeoKo (5) PeoKeo (6) PsoK 120 (7) P120Ko (8) P120Keo (9)
P120K120 9 150 kg/ha 30 cm 25cm 15 kg
8 30 45 60 75
77 4 14 150 kg/ha  (P,Os)
(K20) 60 120 kg/ha (1) PeoKeo (2) PeoKizo (3) Pi2oKeo (4) Pi20Kiz2o 4
4x5=20 m?
1/3 30 50
2 mm pH (
1:1) Bray No. 1 0.025N HCI 0.03N NH4F
IN NH4OAc pH 7.0
60 H,SO, H0,
(8)
(8.76 ppm) (16.7 ppm)
« )
( ) 30
60
( 30 )

30 60



Table 1. Effect of Pand K fertilizer on soil P, K, Ca, Mg contents

Samplingtime®  Treatment? P K ca Mg
(Ppm)
P 11.3¢3 43.5a 3806a 90.7a
P, 21.6b 39.9a 3841a 93.4a
30 P, 33.3a 41.8a 3831a 82.5a
Ko 22.5a 12.2c 3804a 90.7a
Ky 23.2a 29.4b 3836a 87.7a
K, 20.4a 73.6a 3783a 88.2a
Py 4.5c 35.4a 2980a 71.3a
P, 15.8b 32.3a 3016a 72.4a
60 P, 24.1a 31.2a 2975a 69.5a
Ko 15.3a 9.1c 3052a 70.3a
K, 15.2a 24.8b 2975a 72.8a
Ky 13.8a 62.2a 2944a 70.1a

1 Days after seedling emergence.

2 Py P,O5 0 kglha, Py: P,Os 60 kg/ha, P,: P,Os 120 kg/ha
Ko: K20 0 kg/ha, K1: K0 60 kg/ha, K: K0 120 kg/ha,

3 Values within the column followed by the same |etter are not significantly different at 5% level by Duncan’s

multiple range test.

Table 2. Effect of Pand K fertilizer on nutrient concentrations in top tissue of sorghum

Samplingtime* ~ Treatment® N P K ca Mg
(%)
P 3.51a° 0.27b 2.97a 0.84b 0.40a
Py 3.73a 0.31b 3.02a 0.89b 0.3%a
30 P, 3.70a 0.32a 2.83a 0.98a 0.44a
Ko 3.9la 0.30a 2.02b 1.02a 0.58a
K, 3.53b 0.29a 3.36a 0.82b 0.35b
K, 3.50b 0.30a 3.44a 0.77b 0.31b
Py 2.70a 0.15a 1.65a 0.60a 0.29a
P, 2.74a 0.17a 1.60a 0.63a 0.31a
60 P, 2.71a 0.17a 1.41a 0.66a 0.32a
Ko 3.02a 0.16a 0.91c 0.89%a 0.47a
Ky 2.60b 0.16a 1.84b 0.52b 0.25b
K, 2.52b 0.17a 2.36a 0.47c 0.21b

1 Days after seedling emergence.

2 Py P,O5 0 kglha, Py: P,Os 60 kg/ha, P,: P,Os 120 kg/ha
Ko: K20 0 kg/ha, K: K0 60 kg/ha, K: KO 120 kg/ha

3 values within the column followed by the same letter are not significantly different at 5% level by Duncan's

multiple range test.



Table 3. Linear correlation coefficients between K and N, P, Ca, Mg concentration in top tissue of

sorghum at different stages
Days after seedling emergence
30 45 60 75
K-N -0.758*! -0.786* -0.581 -0.107
K-P -0.120 -0.001 -0.001 -0.365
K-Ca -0.946** -0.971** -0.809** -0.755**
K-Mg -0.972** -0.964** -0.869* * -0.851**

L% ** Gignificant at the 0.05 and 0.01 probability levels, respectively.

) ( 30 45 )
60 75 P, P, P,
P; (60 kg/ha) P, (120 kg/ha)
Ko K1 (60 kg/ha) K, (120 kg/ha) Ki K;
K, K1

Table 4. Effect of Pand K fertilizer on the dry weight (g/plant) of top tissue of sorghum

Days after seedling emergence

Treatment®
30 45 60 75
Py 0.43c¢? 3.85c 11.7b 31.5b
Py 0.61b 4.91b 18.3a 42.3a
P, 0.76a 6.96a 21.2a 42.9a
Ko 0.45b 4.44b 12.8b 35.5b
K1 0.70a 5.91a 19.7a 41.4a
K, 0.64a 5.34a 18.6a 39.9ab

L py: P,Os 0 kg/ha, Py: P,Os 60 kglha, P,: P,Os 120 kg/ha
Ko: K,0O 0 kglha, K;: K,0O 60 kg/ha, Ky: K,0 120 kg/ha,

2 vaues within the column followed by the same letter are not significantly different at 5% level by Duncan's
multiple range test.

P,Os 120 kg/ha K,O 60 kg/ha
(120 kg/ha) (60
kg/ha) 5.9~6.9%
60 kg/ha 120 kg/ha
60 kg/ha 120 kg/ha



Table 5. Effect of Pand K fertilizer treatments on the grain yield and agronomic characters of sorghum

35

;de:_?j”ot Plant height ~ Head weight 103,2%? " Granyied  Vieldindex
(kg/ha) (cm) (9 () (kg/ha) (%)
60-60 128.0bct 4160 26.0a 5.80a 100.0
60-120 127.8¢ 4050 24.8a 5.83a 1005
120-60 131.3ab 46.1a 27.0a 6.20a 106.9
120-120 133.1a 44.72b 26.5a 6.14a 105.9

L values within the column followed by the same letter are not significantly different at 5% level by Duncan's

multiple range test.

kg/ha
( 60 ) P (P,Os 60 kg/ha) P, (P,Os 120 kg/ha)
Pr P,
P,Os 60 kg/ha
K,0 0~120 kg/ha

K,0 80 kg/ha
Fa s (kg/ha)
50 100 150
P-y=100+0.762x-0.00159%%  R-0. 014**
K:¥=100+1. 07640 DOGBBXE  F=0. BOS*"
161-
*
&
2
=R
=
&
=
50 0o 150
Ka201kg/ ha)

P205 O~120

Fig. 1. Relationship between the applied ratio of P & K fertilizers and the dry weight indices of top tissue

of sorghum.
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60

75

45

60

60 75

P: (P205 60 kg/ha)

P, (P205 120 kg/ha)

Table 6. Effect of Pand K fertiltzer on P, K, Ca, Mg uptakes in top tissue of sorghum

75

Days after seedling emergence

Days after seedling emergence

Treatment! Treatment
30 45 60 75 30 45 60 75
P uptake mg/plant
Po 0.11¢? 0.18c 1.83b 4.05b KO 0.14b 1.09b 211b 5.62a
P, 0.18b 1.27b 3.09a 7.4%9 K1 0.21a 1.45b 3.24a 6.9la
P, 0.24a 177a 364a 7.16a K2 0.19a 129%9b 322a 6.17a
K uptake mg/plant
P, 1.32b 12.5b 249a 43.6a KO 0.90b 492c 115b 34.9b
P, 1.92a 12.9b 30.8a 54.9a K1 2.37a 17.4b 34.8a 56.5a
P, 2.23a 18.2a 31.9a 50.1a K2 2.1%9a 21.3a 41.3a 57.2a
Ca uptake mg/plant
P, 0.36b 2.45¢c 3.90b 16.8b KO 053a 4.29a 1l5a 26.4a
P, 0.52a 349 11.0a 27.1a K1 0.59a 3.77b 103a ?24.1a
P, 0.65a 514a 125a 31.3a K2 049a  3.01c 8.62a 24.7a
Mg uptake mg/plant
Po 0.17b 1.17c 3.23b 6.82b KO 0.27a 208a 598a 1ll4a
P, 0.22ab 1.47b 5.39a 10.5a K1 0.25a 1.57b 4.18a 9.83a
P, 0.32a 215a 6.26a 13.1a K2 0.20a 1.14c 4.80a 9.25a

L py: P,Os 0 kg/ha, Py: P,Os 60 kglha, P,: P,Os 120 kg/ha
Ko: K,0O 0 kglha, K: K,0 60 kg/ha, Ky: K,0 120 kg/ha,
2 vaues within the column followed by the same letter are not significantly different at 5% level by Duncan’s
multiple range test.

K/Mg @

K/Ca
K/Ca K/Mg
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Fig. 2. Relationship of soil K/Mg ratio and the dry weight indices of top tissue of sorghum.
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140 Y=56_64+16692 64%-629459 79x* R=0.808""
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Fig. 3. Relationship of soil K/Caratio and the dry weight indices of top tissue of sorghum.
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(5.6)

8.76 ppm McCallister (1987) 15

ppm 22 ppm © (1974)

@

«C )
«C ) ( 30 )
60
« )
30 45
60 75 P; (P.Os 60 kg/ha) P, (P,Os 120 kg/ha)

« ) « )

(56) K/Ca K/Mg
(3,4,7)
K/Ca K/Mg
K/Ca K/Mg
Doll Lucas
K/Ca K/Mg S
K/Ca K/Mg K/Ca K/Mg
( ) K/Ca 0.013 K/Mg 0.6
(
)
P,Os 0~120 kg/ha P,Os 120
kg/ha P; (P,Os 60 kg/ha) P, (P,Os 120 kg/ha)
P,Os 60 kg/ha K,0

0~120 kg/ha K,0 80 kg/ha

K,0 80 kg/ha
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Response of Sorghum to P and K Fertilizers'

Y.F.Tsai, W. L. Lay and H. C. Huan?

ABSTRACT

A field experiment and two pot experiments were conducted to study the response of
sorghum to P and K fertilizersin slate alluvial soilsin central Taiwan. The results showed
that the application of P and K fertilizers increased the contents of P and K in soil and
plant tissue respectively. The treatments and uptakes of P fertilizer significantly affected
the contents of P in plant tissue at 30 days after seedling emergence. In K fertilizer
treatments, the contents and uptakes of Ca and Mg in plant tissue decreased with the
application rate of K. Statisical analysis showed there were negatively linear correlation
between K concentration and either Ca or Mg concentrations in plant tissue at different
stages of development. Therefore, with the high application rate of K fertilizer, the soil
K/Ca and K/Mg ratio would increased, resulted in the reduction of uptakes of Ca and Mg
by plant. The results also showed the optimum range of P and K fertilizers should be P,Os
60 kg/ha and K,O 80 kg/ha.

Key words: sorghum, P and K fertilizers, uptake, dry weight, yield.
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