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: ke ', (CEC)8.94 cmol kg '
: : 7,199 ,
12000 hm ? 1999
: 3 ~2002 11
5 4 (
1 K1 K2 K3 K4 ),2 (K2S0s  KCI),
1 ,
1.1 7

, N,300 kg hm™ > a '; P20s, 75 kg hm ™~ a '; ZnSO4e
H20,30kghm_za_l; ,15kghm_2a_l N

: 900m P .
’ ’ 1; (N) 100 kg hm™ 2,
R : pH6. 2( s 125 ke hn” 2’ 75 ke hm” 2;
2.5:1), 8.7g kg ', (N)0.521 g kg™ ',

(P205)2.73 g kg ', (K20)32.4 gkg ', AOem 20 an ’

(K) 395. 0 mg kg™, ( .N)70. 7 mg %5~ 30em  20em ,
kg™, (P)8.6mg kg™ ', (K) 45.0 mg 30 m?, 4 ,
kg™, (S)16.2 mg kg™ ', (Cl)3. 8 mg

1

Tahe 1 Design of field trial

K application time and rate( K0, kg hm~2)

K,O
Treatment K0 rate (kg hm™2a ') K source (3 ) (6 ) (8 )
Farly March Early June Farly August
K1 0 - - - -
K2(-9) 150 KS0; 150 0 0
K3(-9S) 300 K:S04 150 150 0
K4(-9) 375 K:S04 150 150 75
K4(- C)) 375 KCl1 150 150 75
1.2 (NPK Ca Mg S Zn B) (
4 202 7 )
[8]
s 50 .4 9]
’ ( )
1.3
L8] , [10]
. 2
; 5 ( ) 7
) 10 ( ) 2.1

2001 ) 4 . (2,
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. 7093 kg hm “a ',
4 , K3 K4
) ( KO , ,
K2S04) 150 kg hm *(K2  , ) 300 kghm *(K3 K250 KCl 4
, ) 375 kg hm (K4 , ) 36.0% 33.6%,
4712 kg hm™*a ' 6251 kg hm™ *a™! (2
2 C )
Tabe2 Effect of application rate and form of K fertllizer on mulberry leaf yield in different harvest seasons and years
Spring Summer Autumn All year
(kg n =) (kg hor ) (kg =) (kg hm™2 1)
Year Treatment
FW Index FW Index FW Index FW Index
1999 K1 5537b 100 6876d 100 4061 b 100 16474 ¢ 100
K2(- S) 6574 a 118.7 8422 ¢ 12.5 4201b 103. 4 19197 b 116. 5
K3(-9S) 6525a 117.8 9334b 135.7 5410 a 133.2 2120 a 129. 1
K4(-9) 6383 a 115.3 10 049 a 146. 1 5344 a 131.6 21776 a 132.2
K4(- d) 6714 a 122.3 8954 be 130. 2 5456 a 134.4 21 184 a 128.6
2000 K1 900 ¢ 100 8183 d 100 28719 ¢ 100 20152 ¢ 100
K2(- 8) 10902 b 119.9 10555 be  12.0 3918 ab 136. 1 25375b 125.9
K3(-S) 12700 a 139.7 10188 ¢ 124.5 3 184 be 110.6 26072 b 129. 4
K4(-S) 12066ab 1327 11370 a 138.9 3539b 122.9 26 975 ab 133.9
K4(- ) 12603 a 138.6 10757 b 131.5 4211a 146.3 27571 a 136. 8
2001 K1 921 ¢ 100 6502d 100 4367 ¢ 100 20130 ¢ 100
K2(-S) 11775 b 127.1 8018 ¢ 123.3 5&4b 133.8 25637 b 127.4
K3(-S) 12 666 a 136. 8 9537a 146.7 6170 a 141. 3 28373 a 140.9
K4(- S) 13038 a 140. 8 9046 b 139. 1 5736 b 131.3 2780 a 138.2
K4(- d) 12201ab 1317 9179b 141.2 6089 a 139. 4 2740 a 136.5
2002 K1 8 866 ¢ 100 7159d 100 6054 ¢ 100 2200 ¢ 100
K2(- S) 11 004 b 124. 1 9391 be 131.2 7078 b 116.9 27473 b 124. 4
K3(-S) 11615ab 1310 9289 ¢ 129. 8 7218b 119.2 2812 b 127. 4
K4(- S) 12617 a 142.3 10238 a 143.0 7780 a 1285 30635 a 138.8
K4(- ) 12183 a 137. 4 9776 b 136.6 7140 b 117.9 29 09 ab 131. 8
4 Aver. K1 8189 ¢ 100 7180d 100 4340 ¢ 100 19709 ¢ 100
K2(- S) 10 064 b 122.9 9097 ¢ 126.7 5260 b 121.2 24421 b 123.9
K3(-9S) 10877 a 132.8 9587hb 133.5 5496 ab 126. 6 25960 a 131.7
K4(- S) 11026 a 134.6 10176 a 141.7 5600 a 129.0 26802 a 136.0
K4(- d) 10 940 a 133.6 9667 b 14.6 5724 a 131.9 2633l a 133.6
LSRy 5 R Note: Different letters means significant at 5% levels (LSR, p=
0.05). The same as below
P > P
, (2 ; (K1
5 , , , ) 2000 1999 2. 3%,
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3 (2001 )
Table 3 Effect of application rate and form of K fertilizer on mutrient content in mulbeny leaf (Spring leaf of 2001)
K
N P Ca Mg S Zn B

Tree _

et (k™)) (mg kg ')

K1 31.5b 2.9ns 16.3b 18.3a 3.9a 1.56 ¢ 2.1a 37.3 be
K2(-8) 32.3 b 3.0ns 16.7b 15.9a 3.6b 1.76 b 24.5b 37.4 be
K3(-9) 34.5a 3. 1ns 18 4a 16.0a 3.5 be 1.83 a 24.0b 41.4 a
K4(-8) 36.2a 2.9 ns 189a 16.7b 3.4 be 1.81 a 24.7b 36.5¢
K4(- Cl) 35.5a 3.2ns 19.2a 18.0a 33¢ 1.45d 23.3b 38.5ab

2 3 ,
2001
2 2
(45 , ,
, NK S 4 5
’ 2 2 5
2
K4 N P
; Ca Mg  7n, ’
1.%4 .# ,
2
R 2
4 5 ,
4 2001
Table 4 Nutrient accumulation in mulberry leaves as influenced by applicaion rae and fom of K fertilizer ( Spring leaf in 2001)
N P K Ca Mg S Zn B
Treatment (kg hm~?) (ghm™?2)

K1 71.3 6.6 36.9 41.4 8.8 3.5 5.1 .4
K2(-9) 95.9 8.9 49.6 47.2 10.7 5.2 n.7 111.0
K3(-9) 101.1 9.1 53.9 46.9 10.3 5.4 70.3 121.3
K4(-9) 113.6 9.1 59.3 5.4 10.7 5.7 77.5 114.5
K4(- Cl) 106.2 9.6 57.4 53.8 9.9 4.3 .7 115.1

(1) 2001 ;(2)K1 K2(- S) K3(- S) K4(-S) K4(- C)) 755.6

747.9 768.6 79.3  754.9 g kg™ ! Note: (1) Nutrient accumulation based on spring harvest leaf yield in 2001; (2) Leaf water content for Treatment K1, K2
(= S), K3-S), K4~ S) and K4(- Cl) were 755.6, 747.9, 768.6, 759.3 and 754.9 ¢ kg™ !, respectively

5 (1999~ 2002)
Table 5 Annual nutrient accumulation in leaves as influenced by application rate and form of K fertilizer
N P K Ca Mg S Zn B
T reatment (kg hm-2a ) (ghm™Za ')

K1 151.7 14.0 78.5 8.2 18.8 7.5 125.7 179.7
K2(-S) 198.9 18.5 102. 8 97.9 22.2 10.8 150. 8 230. 3
K3(-S) 207.2 18.6 110. 5 %. 1 21.0 11.0 144.2 248.7
K4(-S) 233.5 18.7 121.9 107.7 21.9 11.7 159.3 235.5
K4(- C)) 29.1 20.7 123.9 116.2 21.3 9.4 150. 4 248.5

4 s 4 Note: Nutrient accumulation based on leaf yield in 2001 and H,0 content was the

same as in Table 4
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2.3 , K2S04
) KCl, KCI
(6 : 7 :
K2S04 , 2001
, K2S04 4
, KCl  K3S04 )
, KCl )
, s K2S04 KCl 7
KCl , ,
K2S04 ,
6 (2001 )

Table 6 Fffect of application rate and form of K fertilizer on mulbeny leaf quality (Spring leaf of 2001) (DW, g kg ')

Essential amino acid

Total amino Crude

T reatment Sugar  Fat
Threonine Cystine Valine Methionine Isolencine Leucine Tyrosine Phenylalanine Lysine  Total acid protein
K1 7.1 0.6 10.7 1.4 89 14.7 5.3 10.2 9.2 68. 1 166.3 189.7 107 52.2
K2(-S) 8.2 0.7 11.9 1.9 9.7 15.9 5.6 10.3 10. 1 74.3 183.6 194. 6 117 5.1
K3(-S) 7.8 0.8 11.8 1.9 9.8 16.4 5.9 10. 8 10.8  76.0 179.5 207. 8 118 52.6
K4(-S) 8.4 1.1 12.1 22 9.7 16.2 5.5 10.2 1.1 76. 5 182.5 217.7 119 55.9
K4 - Cl) 8.5 0.9 11.8 1.9 9.8 16.4 5.7 10.9 9.9 75.8 186.5 213.6 120 51.8

s 6. 2. Note: The converting coefficient from N to mulberry protein is 6. 02

7
Table 7 Effect of application rate and form of K fertilizer on anino acids, protein, sugar and fa accumulation in mulbeny leaves (kg hmi 2)

Essential amino acid Total amino acid Crude protein Sugar Fat

Treatment 5| 2001 201 201 201
2001 spring Yearly aver. 2001 spring Yeary aver. 2001 spring Yearly aver. 2001 spring Yeary aver. 2001 spring Yealy aver.

K1 154 38 376 801 429 914 242 515 118 251
K2(-S) 21 4571 545 1130 578 1198 347 720 161 333
K3(-9) 23 4571 526 1078 609 1248 346 709 154 316
K4(-9) 240 4% 573 1177 683 1404 373 768 175 361
K4(- Cl) 27 489 558 1204 639 1379 359 T4 155 334

2001 4 , 4. Note: Based on leaf yield in 2001 and 199~ 2002 average

yield, H,O content was the same as in Table 4

2.4
( K2S0s)

(8 : K804
: ,KCl ,
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, KCl, K2S0O4 S
D) s K2504 ,
8 (2001 )
Table 8 Effect of feeding muberry leaves from different treaments on mature sikworm weight and cocoon quality characters
Treatment Ave. womm Ave. cocoon Reelable cocoon Filament Reelability Sik neatness
weight (g weight (g) percentage (%) length ('m) percentage (%) (%)
K1 3.82ns 1.70 ns 90.03 ¢ 1170 ¢ 80.0b 0. 1¢
K2 3.91 ns 1.74 s R2.39 b 1204 b 82 4 ab 92.3b
K3 3.95 ns 1.78 s H.30a 1277 a 83.0ab 93.9b
K4(-S) 3.98 ns 1.76 ns 95.60 a 1258 a 8.8a 95.2a
K4(- Cl) 3.89 ns 1.74 s R.7 b 1218 b T.5¢ 9.4 ¢
K2504 S S
3 .Kcl cl
3.1 Kcl
4 . g
. Kl K2 K3 K4 KaSOs Kl
(K280, )4 23.9% 31. 7%
36.0% , K3 K4 R 3.3
K3 (K20 300 kg hm™ )
. , K4
i K B2r K2S04 . Ka S
hm™“( 700 kg 35 kg
, 10 kg ', K804 2 000 ’
), K4 , ’
’ , ( )
3.2 .
(K4 ) K80y KCl, ’
471 kg hm™ %,
: (KCI
1400 K804 2000 ),
(KCl K20 60 %,K:504  KoO 50 %),
KCl K2S04 390
hm™?, KCl 7
, KaSO4 , Ca Mg

i K804 S (2
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EFFECT OF APPLICATION RATE AND FORM OF K FERTILIZER ON MULBERRY
(MORUS ATROPURPUREA ROXB. ) LEAF PRODUCTION AND SILK COCOON QUALITY

Lu Jianwei Chen Fang Wan Yunfan Wu Hui Liu Dongbi Rolf Hardter
( Resources & Emironment College, Huahong Agricultural Unhiversity, Wuhan 430070, China )
whan botarncal Garden, uhan Institute ¢ otany , nese Academy ¢ Saernces, uhan y wmna
Withan Botanical Garden, Wuhan Insti Botany, Chinese Academy ¢ Sd Wuhan 430074, Chi
(Agricdtural Weather Instinge, China Academy o Agriaulture Sdences, Bejing 100081, China)
( Frut, Tea and Sericulture Institute, Hubei AAS, Wuhan 430064 China)
(Plant Protedion and Soil Fertilzer Institute, Hubei AAS, Wuhan 430064, China)

(International Potash Institute, Basd, Suitzerland)

Abstract A fouryear field trial was carried out to detemine the effed of application rae and form of K fertilizer on
mulberry ( Morus atrqpupurea Raxch. ) during 1999~ 2002 and a silk worm ( Banbyx mori Linne) experiment to determine their
onsequential effed on silk ccoon yield and quality in summer of 2001. The results showed that in comparisonwith the leaf yield
in Treatment Zero K, i inareased by 23.9%, 31.7% and 36.0% in Treatments K,0 150, 300 and 375 kg hm™?a” !, respec
tively, and that when the K application rates were the same, the two different forms of K fertilizer, K,SO, and KCl, were quite
similar to each other in effect on mulbary leaf yield. Crop response to K application seemed to inarease with the time of the ex
periment and the post effect of the application was also quite significant. Leaf nutrient detemination showed N, K and S contents
increased whereas Ca, Mg and Zn decreased with K application in the form of K»SO4, but no change for P content. The results
showed that mulberry nutrient uptake increased greatly with K application, which led to better fertilizer utilization efficiency. As
a result, the essential amino acids, total amino acid, protein, sugar and fat contents in the leaves inareased with the K applica
tion rate. KCI also improved leaf quality but not so much as K,SO, did. The silk cocoon quality test showed that silk worms fed
with mulbery leaves from K treatments produced cocoons better in quality in terms of silk worm weight, coon weight, reelable
wcoon rate, filament length, reelability and silk neaness. The higher the K application rate, the better the cocon quality. And
the effed of K2S04 was more significant than that of KCI in this asped when the K application raes were the same.

Key words Potassium ( K); Mulbery (Morus arqupurea Rach. ); Silk cwon; Yield; Quality; Nutrients; Bal

anced fertilization



