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Reduction of Phosphorus Fertilizer in Mulberry Fields, High in Phosphate

Won Chu Lee, Young Cheol Choi, Sam Eun Kim, Sang Mong Lee and Young Han Lee
Sericultural Experiment Station, RD.A., Suwon, Korea
*Hongseon Gun Office of Rural Guictance, Korea

Abstract

Field experiment and silkworm rearing were conducted for 4 years in an attempt to reduce
phosphorus fertilizer in mulberry field with high levels of phosphate. Experiments consisted
of four treatments; normal recommended P application (13 kg P,Os/10a), half, null and no
fertilizer on each of 3 mulberry fields, two fields with 300 ppm and one field begining with
450 ppm of aviable P,Os content in soil. One of 300 ppm fields was used for leaf quantity
and one for leaf quality test by silkworm rearing. Leaf yield in the 300 ppm field decreased
after the 3rd spring in the no phosphorus treatment and in the 4th fall in the half phosphorus
treatment. No yield decrease occurred in 450 ppm field for 4 years. Yield decrease did occur
in the next rearing season after soil phosphate content in the 10~20 cm zone dropped below
150 ppm. Phosphorus fertilizer should be applied at this time. Though P,Os concentration
in leaves of no phosphorus treatment was 0.18% lower than that of conventional treatment,

there were no difference in cocoon quality.
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Table 1. The effects of phosphate fertilizer levels on mulberry yield. (kg/10a)
Available Treatment Ist year 2nd year 3rd year 4th yer
P»0O; in - — — Average
soil (ppm) (kg/10a) Sprm;, Fall Total Spring  Fall Total Spring  Fall Total  Spring  Fall Total
300(B) P,Os 13 1210 774 1,984 1.129A4 1.010A 2139A 933A 733 1.666A 793A 1022A 18154 1901
(100)* (100) (100) (100) (100) (100 (100) (160)  (100)
P,0; 651,366 771 2,137 1.078AB 1037AB 2,115A 945A 717A 1.662A 744A 914B  1,658AB 1,893
(108) (99 (101) (98) (100) 94) (89) (91) (100)
P,0s 0 1301 750 2,051 1L,OSIAB  987A 2,038AB 823(B) 647AB  1470B 6758 888B 1,563B 1,781
(103) (95) (88) (100) (88) (85) (87) (86) (94)
No fert. 1,100 605 1,705 9698 865B 1,834B  759(B) 588B 1,347B 568C 682C 1,250C 1,534
(86) (86) (80) (8 (81) (72) (67) (69) 81
450 P,O5 13 1,691A 915A  2,642A 8778 909A 1,786A 842A 805A 1,647A 641A 1,006A 1,647A 1931
(100) (100) (100) (100) (100)  (100) (100) (100)  (100)
P05 6.51,639AB 926A  2,565A 911B 916A 1,827AB 856A 7T69A 1,652A 644A 9774  1,621A 1916
97) (102) (102) (99) (100)  (100) 97) (98) (99)
P,Os 0 1,698A 896A  2594A 989A 9284 1917A 891A 768A 1,659A 681A 966A 1,647A 1954
98) (107) (106) (95) (101)  (106) (96) (100) (101)
No fert. 1,415B 724B  2,139B 795C 666B  1461C 689 583B 1,269B 504B 696B 1,200B 1,517
81) (82) 81) (72) N 79 (69 (73) (79)

*Percentage of control
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Fig. 1. Effect of with phosphate fertilizer application
upon avitable P.Os in two fields with different starting
P levels.
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Table 2. Fractionation of soil phosphorus with phosphate fertilizer fevels in 4th year.

Available Treatment Salo. Ca-P AI-P  Occlu-P Redu.-P  Fe-P A+B  Total
P.O; in soil (ppm) (kg/10a) P(A) B)
P,Os 13 87 327 263 587 36 1,311 414 2,611
300(A) P,O; 65 95 282 161 623 24 1,264 377 2.499
PO, 0 95 303 145 599 33 1,285 398 2430
No fert. 65 288 70 595 70 1,290 353 2.378
P.O; 13 76 470 256 624 45 1417 546 2,888
300(B) P.O. 65 76 354 165 651 24 1.395 430 2,665
P.O: 0 77 325 166 584 31 1,398 402 2,581
No fert. 55 266 29 574 25 1.316 321 2.265
P,O: 13 70 381 168 516 26 1,277 451 2,438
450 P.O;, 65 73 358 184 538 32 1,203 431 2,388
P,Os 0 59 286 159 530 36 1237 345 2,307
No fert. 132 381 105 578 28 1,203 413 2,427
Table 3. Effect of phosphate fertilizer level upon P,Os concentration in leaves (% dry weight).
Available Treatment Ist year 2nd yearr 3rd year 4th year
P,0O; in soll (ppm) (kg/10a) Spring Fall Spring Fall Spring Fall Spring Fali
P05 13 211 1.05 1.97 194 152 1.98 1.65 1.46
300(A) P.Os 6.5 2.00 0.93 2.37 2.56 1.62 1.93 1.51 1.37
PO; 0 1.55 113 1.93 2.57 1.52 1.67 1.47 1.35
No fert. 1.92 116 2.86 3.08 1.97 1.89 194 1.68
P.O; 13 1.59 1.34 1.91 2.15 1.85 1.59 147 1.73
300(B) P.O; 65 1.58 1.15 1.94 2,39 1.66 1.67 148 1.75
P,O; 0 1.56 1.57 1.91 242 1.65 1.40 143 1.76
No fert. 1.67 1.28 2.06 223 1.97 2.18 1.87 2.04
P.O; 13 1.631 1.62 251 2.87 1.96 1.67 2.02 1.65
450 P,O; 65 1.33 1.58 2.39 231 2.02 1.62 2.03 1.53
P.O; 0 1.49 1.73 2.38 2.39 1.98 142 1.99 1.47
No fert. 2.00 222 271 2.90 2.63 2.10 249 2.19
1Bkg7 H¥) FAATE 018% Lo, e F Z, 293 &, 7Fe AR B 2RRERE
Aol % 003~004% Hmg o7k o kg (LMl dE LR, 479 RE 1SN bies
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Table 4. Silkwoorm cocoon quality test in the 4th year of the experiment.
Spring rearing

Treatment Total feeding Pupation Cocoon yield Single cocoon Cocoon shell  Perocentage of
(kg/10a) period (day.hr)  rate (%) for 10° weight (g) weight (cg) cocoon shell
silkowrm (kg) weight (%)
P05 13 2422 91.5 23.2 2.64 58.9A 22.4A
P.O. 6.5 24.22 97.0 24.7 2.58 55.7C 21.6B
P.O, 0 24.08 98.0 24.2 261 55.1C 21.1B
No fert. 24.22 95.5 24.6 2.68 57.9AB 21.6B
L.S.D N.S N.S N.S N.S 2.72% 0.61**
CV (%) 0.51 2.16 493 1.55 1.72 0.61
Autumn rearing
Treatment Total feeding Pupation Cocoon yield Single cocoon Cocoon shell  Perocentage of
(kg/10a) period (day.hr)  rate (%) for 10 weight (g) weight (cg) cocoon shell
silkowrm (kg) weight (%)
P,Os 13 21.02 94.5AB 20.3B 2.24 52.8B 23.6
P.O; 6.5 21.02 90.0B 21.2AB 2.38 55.3A 23.3
P,0Os 0 20.07 96.0A 22.2A 231 53.7AB 23.3
No fert. 21.05 92.5AB 21.2AB 2.29 53.9AB 23.6
LSD N.S 5.31* 1.71% N.S 1.73* N.S
CV (%) 0.75 1.79 2.53 2.10 1.01 1.55
oleldt Aate AFF] el 71”1F Aol ppm °|3tZ HolHE wf JAAH]E st 7o)
vl Bele] QlabgERe 23w ofE ol vls) Hbglk Ao 2 vjepbydr)
oF7) o A Bolow rlE ol olHc) v 3. G REGAC] o E el o] lakglele
= A4S Bl aks AR A A dE mEak Alw div) 0.18%7hA] Fhasledrh
WA ek Ao wol, FA vk AA @Y 4 49 geRAblsl wae) fol vAL JuE
Y Al 7 Aes fdEdckEE 4). 7] flskel 3x17b ®ekal4l 300 ppm 9] el
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Bifko] BRI Biellr] Ak AwEkE x4 2] ekokrh
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1. HHEH SRS gHeko] 450 ppmE Aol A& 43d7F
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HE], 4b wkEFPel M 43 7ReRE 7T Al
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