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4 0.316% , 4241 0. 245% )
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IR HIBEAIL X 20 B2 1t it 2 Fl g I8 (AL 21, i
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A5 AWM. 12 9 B W ukml s H i i 2E 9
PR AR AT (R AR R e E R,
a7 A R AR W i TR S R R S 43 0 AR
i) A BRI E R CE RN E R LR

B2

e~ o

®1 HEMRREFTERMELS
Table 1 Scheme and dosage of fertilizers in the field

experiment (kg hm %)

kb B Treatment AN # P,0s HK,0 YRS Peat

KO 300 150 0 0
K1(Cl) 300 150 75 0
K2(Cl) 300 150 225 0
K3(Cl) 300 150 450 0
K1(S) 300 150 75 0
K2(S) 300 150 225 0
K3(S) 300 150 450 0
K2(S) +M 300 150 225 2 250

1.3 MEANBEF*
58 pH A ML B AR A S0 A A SR A
WO E N H W A BT RS R R S R

FHE AN NG RV S R F B = W (8- 53 e 6 B
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Fe Mn Cu.Zn Ca 7% 5t 34 5% H] J5 W e o3 066 B2 v
et
1.4 HELIE

BIAC G A 7 1 (PFP ) = it B b B H i ™ 4/
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RIS B % A Microsoft Excel 2007 #1 SPSS 4t
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K2(S) +MAbFE T iy 384 i £ Ko it FH 40 AE 348 B 8 i
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Table 2 Yields of cabbage in different K fertilizer treatments

T P e 0 s
e - ‘ |lu. 'I. il
N Commodity yield Commodity rate
Treatment  Biomass(kg hm ™~) N
(kg hm~7) (% )
KO 82 491 £584¢C 51 071 £267dD 61.9
K1(Cl) 86 056 +438bcB 54 149 +£267¢C 62.9
K2(Cl) 92 385 +£292aA 59 898 +401aA 64.8
K3(Cl) 88 908 +288bB 56 555 £267bceB 63.6
K1(S) 86 814 £426bcB 54 550 £267¢C 62.8
K2(S) 92 919 +418aA 60 566 +401aA 65.2
K3(S) 90 602 +402bA 58 694 +401bB 64.8
K2(S) +M 94 568 +876aA 61 368 +401aA 64.9

Vi 2 DUBE G595 e Bl o 3 U SIS S = AR
1 5 [ii] — 47 /NG SRR AR AN [ Ak B i) 2 57 % (p < 0.05) , R 5
REAQ AN [v) Ak B 2 534 2. % (p <0. 01) , R[] Note: The data in the
table are calculated by fresh weight and are mean = standard error of 3
replications. Values in the same column followed by different lowercase
letters indicate significant difference at p <0. 05 between treatments. Val-
ues in the same line followed by different uppercase letters indicate signif-

icant difference at p <0.01 between different treatments. The same below
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Table 3  Quality of cabbage relative to K fertilizer treatment
fib B TR #h AR 4K C i JE
Nitrate Amino acid Vitamin C Sugar
Treatment (mg kg™!) % (mg kg™!) % (mg kg~!) % (%) %
3408 +31b 100. 0 1045 £17¢ 100. 769.7 £25.2ab  100.0 2.99 +0.0lc 100. 0
K1(Cl) 3 640 +24a 106. 8 1413 £21b 135. 710.3 £27. 4c 92.3 3.42 £0.02a 114. 4
K2(Cl) 3 145 £27be 92.3 1107 £34¢ 105. 822.2 +31.3a 106. 8 3.13 £0.04b 104.7
K3(Cl) 3 354 £32b 98.4 1262 £52b 120. 757.7 £43.5b 98. 4 3.07 £0.01bc 102.7
KI1(S) 3375 +51b 99.0 1 640 +£26a 156. 796.3 £36.4a 103. 4 3.10 £0.02be  103.7
K2(S) 3 225 £40b 94.6 1324 £23b 126. 762.2 £16. 1b 99.0 3.07 £0.01bc 102.7
K3(S) 2 988 £36¢ 87.7 1415 £42b 135. 674.8 +28.3d 87.7 3.02 +£0.07¢ 101. 0
K2(S) +M 2993 +43¢ 87.8 1343 +31b 128. 751.2 £41.2b 97.6 3.31 £0. 04a 110.7
B LA SE K315 Note: The data are calculated by fresh weight
F4 TEHELENHET REFRTESE
Table 4 Mineral nutrient contents in cabbage relative to K fertilizer treatment
Qb E Ca B Fe % Mn 4 Cu Bt Zn
Treatment (gkg™") % (mg kg™") % (mgkg™") % (mg kg™") % (mgkg™") %

KO 0.81 £0.01d  100.0 1.40+0.02d 100.0 0.43+0.04d 100.0 0.19 £0.01b  100. 1.99 0. 03a 100.0
K1(Cl) 0.85 +0.04cd 105.0 1.57 £0.13c¢  112.2  0.68 £0.0led 157.8 0.22 £0.12ab 110. 1.70 £0. 10c 85.6
K2(Cl) 0.88 +0.12¢  108.3 2.01 +0.02a 143.6 0.80+0.11bc 186.1 0.23 +0.15ab 115. 1.74 0. 06bc 87.2
K3(C1) 1.02£0.08a 126.2 1.87+0.07b 133.9 1.25+0.13a 291.7 0.21 +0.05ab 107. 1.67 0. 03cd 83.6
K1(S) 1.00 £0.10a 124.0 1.92£0.10b 137.1 0.76 +0.15¢ 176.1 0.21 +0.09ab 107. 1.94 +0.08a 97.6
K2(8S) 1.03 £0.06a 127.0 1.99+0.2la 142.0 0.97 £0.06b 224.9 0.19 +0.01b  100. 1.81 0. 11b 91.0
K3(S) 0.95+0.13b  117.9 2.02+0.17a 144.4 0.85+0.18b 196.7 0.25=+0.21a 129. 1.59 0. 16d 79.9
K2(S) +M  0.79 £0.11d 97.4 1.90+0.14b 136.1 0.58+£0.09d 134.3 0.20+0.19b 102. 1. 68 0. 04cd 84.6

B LA T %315 Note: The data are calculated by dry weight

2.4 HENHEEFRTERSHNEZN
RAEMBYE R - ERZH , FEMERER
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o e R 78 A AN A, ARG A R P Ak R A e ) TR AT O
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Table 5 Determination of forms of N nutrient in cabbage relative to K feitilizer treatment

EARA/ 2R FEAR/ 2R

s EHA FEEAR ) )
Lb 3 Protein-N / Non-protein-N /

Total-N Protein-N Non-protein-N
Treatment Total-N Total-N
(gke™) % (eke ) % (ake ) % % %

KO 31.3 0. lab 100.0 9.7 +0.5a 100. 0 21.6 +0.9b 100.0 31.0 69.0
K1(CI) 30.8 £0.3b 98.7 8.8 +0.6b 90. 4 22.1+£0.1b 102.5 28.4 71.6
K2(Cl) 29.6 0. 4c 94.17 8.1+0.2¢ 83.5 21.5 £0. 5be 99.7 27.3 72.7
K3(Cl) 28.5 +0. led 90.9 7.8 0. lcd 80.8 20.6 0. 6¢ 95.5 27.5 72.5
K1(S) 32.3+0.1a 103.3 8.7+0.2b 89.3 23.7 £0.3a 109. 6 26.8 73.2
K2(S) 28.5 +0.4cd 91.0 9.2 +0. 8ab 95.1 19.3 £1.1d 89.2 32.4 67.6
K3(S) 28.0+1.0d 89.5 7.8 0. 1cd 80.1 20.2 +0.5d 93.7 27.7 72.3

K2(S) +M 25.5 +0. le 81.5 7.5+0.2d 77.2 18.0 £0. 5e 83.4 29.4 70. 6

B LT 56315 Note:

The data are calculated by dry weight
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Table 6 Determination of forms of P nutrient in cabbage relative to K fertilizer treatment

HEAB/ 2 FEA 2k

S HH W AR A B ) .

s Total-P Protein-P Non-protein-P Protein-P /. Non-protein-P

Treatment Total-P / Total-P
(skg™") % (skg™") % (gks™") % % %

KO 4.0£0.1a 100. 0 0.3 +0.1c 100. 3.7+0.4a 100. 0 7.5 92.5
K1(Cl) 3.8+0.2b 95.0 0.6+0. 1b 200 3.2+0.5b 86.5 15.8 84.2
K2(Cl) 3.8+0.2b 95.0 0.7 £0.2a 233. 3.1£0.6bc 83.8 18.4 81.6
K3(Cl) 3.6 £0.4b 90.0 0.6 +0.1b 200. 3.0+0. Ic 81. 1 16.7 83.3
KI1(S) 4.1+0.1a 102.5 0.8 +0.3a 266. 3.3+0.8b 89.2 19.5 80.5
K2(S) 3.7+0.3b 92.5 0.7 £0.2a 233. 3.0+0. lc 81.1 18.9 81.1
K3(S) 4.0£0.1a 100. 0 0.8 £0.3a 266. 3.2 +0.4b 86.5 20.0 80.0
K2(S) +M 3.6 +0.4b 90.0 0.7 £0.2a 233. 2.9 +0.9¢ 78.4 19.4 80.6

1 B LA T 3915 Note: The data are calculated by dry weight

Bk E—-FE R MEY, HEH RN
SRR WIAE T L A P AR L L ) R AL it
%WE%%?%mF%ﬁmﬁ%mJﬂﬁ%Vﬁﬁ
RER M (R 3), T B/R, &8I0 L0 B H %
LR E 24.8% ~ 36.3% , BN IREE 4.8% ~
104. 8% ,AFE I #E 5 23.3% ~31.6% , L) & i
MRBR + e B M E A E RO S R
g 3 v T A AR R 350 3 it A P A R T A B
ﬁﬁ@ﬂﬂﬁﬁ%ﬂﬁauﬁ%%%&EOW%
B HEEM SRR F e, X TR 7T HER
ﬁ%ﬂﬁﬁé?k%@%ﬂﬁ@fﬂ%W%%
BT 48 RF O RN 45 00 i 0 A Oy T 2 A Ry

PRIV o AR AR AR 0 BB R, R H
WA EERE, AR PR E QA S 2
90.3% ~ 94. 7% , i & 1 81 1L i & B 19 5.3% ~
9.7% A R R 8 R 2 8L B T S AR
DB RA L&Y, e L S EA RS,
BP0 55 2R 1 5 45 4, R TR SR A o A I B AR
RN R A SN R e Y RSl (U E 1
T PRI ER R Y 7l 2 B T B R OR [A] Ah HE R
M) 6 P 5 A S5 FRL A, TR A T R S A S
V1) 1) -7, T B 1T SR DG K o g i g
T kAR B
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Table 7 Determination of forms of K nutrient in cabbage relative to K fertilizer treatment
EAM/ 2 FEAMN/ 2N
fib ¥ ol EHA EEHH ) .
Protein-K / Non-protein-K /
Total-K Protein-K Non-Protein-K
Total-K Total-K
Treatment
(gke™) % (eke ) % (ake ) % % %

KO 32.2+0.7d 100 2.1+0. led 100 30.1 +0. 4e 100 6.5 93.5
K1(Cl) 41.5 +£0.4b 128.9 2.2+0. 0d 104. 8 39.3£0.3a 130. 6 5.3 94.7
K2(Cl) 41.9 £0. 1b 130. 1 3.1+0. 1be 147.6 38.8 +0. 1b 128.9 7.4 92.6
K3(Cl) 40.2 £0. 1c 124. 8 3.0 0. 7he 142.9 37.2 +£0.2d 123.6 7.5 92.5
K1(8S) 41.1 £0. 4be 127.6 4.0 +0.5ab 190. 5 37.1 0. 1d 123.3 9.7 90.3
K2(S) 41.8 0. 1b 129.8 3.2 +0.9bc 152.4 38.6 £0.4b 128.2 7.7 92.3
K3(S) 41.0 £0.4be 127.3 3.1+0.1be 147.6 37.9 0. 1¢ 125.9 7.6 92.4

K2(S) +M 43.9 0. la 136.3 4.3 +0.3a 204.8 39.6 £0.2a 131. 6 9.8 90.2

VB DL T 33155 Note: The data are calculated by dry weight

2.5 7N[E) SR AR Ab FE X H BE 5R R A A RER B0
8 al LA, 1Rk AC &b B ) s 0 AC 4 A=
7RI A 2 203 2 o it A o 08 B W 3E R
I 5 410 3 20 B AR B AP i ROF i e, LT A TR
P15 00T 7 T Ak 90 3 ey T S A 0 Ak 5 R )
FH 25 i 0 1 P 396 22 3 R B, AR IR R S AL

B Ak B A R A R T AR A . H A AR
A7 T AR RN 2 2 ) SR e A I P
3R, AT RE S B T B R O () A G
AR IR H A L A BB R T RCR A B A
S RNl P 1 o 2 — T TR AT

x8 AEHIEAEBHEMENAUE

Table 8 K uptake and recovery ofcabbage relative to K fertilizer treatment

b 3 T A= 7 1 ViR e A R EESA QTR E:
Treatment PFP, (kg kg™") AE, (kg kg™") PE, (kg kg™ ") RE (% )
K1(Cl) 1147.4 b 47. 5¢ 62.7¢ 75. 8a
K2(Cl) 410.6 e 44.0 d 196. Ob 22. 4d
K3(Cl) 197.6 g 14. 3f 135. 5e 10. 5¢
K1(S) 1157.5a 57.6 a 86. 0f 67.0b
K2(S) 413.0d 46.3 ¢ 317. a 14. 6e
K3(S) 201.3 f 18.0 e 191.9¢ 9.4¢g
K2(S) +M 420.3 ¢ 53.7b 186. 0d 28.9¢

2.6 HEEFTERSEmREXR

B s R RN B ZE 6 K B 2 v, AT X
B S BB BEOR B T 2 oe A Bt o L B SR
sty JOT— RO A 9 A 5, TL AR B R A B
SRR JE T TR B B G, R (4R AE R CLik
JEOME I T8 9% b o i i Bl TR ER 508 IR A o 2 1)
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Table 9 Correlation between form and quality of nutrients in cabbage

A+ AR A% C iy il B2 #5

Factor Amino acid Vitamin C Sugar Nitrate

4% Total-N 0.113 0.211 -0.157 0.304

A Protein-N -0.820"" 0. 501 -0.244 0.305

4k % 14 Non-protein-N 0. 151 0.135 -0. 405 0.193

4 H Total-P 0.308 -0.206 -0.293 -0.064

% 8 Protein-P 0.756 " -0.307 0.232 -0.359

3k % [ #5 Non-protein-P -0.021 0.793 " -0.462 -0.221
44l Total-K 0. 527 0.739 " 0.529 -0.825""
4P Protein-K 0.514 0.785" 0.083 -0.805""

JEZE 14 Non-protein-K 0.475 0. 602 0.785" -0.689

SR Amino acid 1 0.613 0.271 -0. 111
4 2% C Vitamin C 1 0.738" -0.862""°

B JF A Sugar 1 0. 660

YRR Nitrate

% p<0.05, %% :p<0.0l;n=8

3 4% 1

FET ] 3538 26 T it D 19l 0 S 22 0 i A=
7 FIRE i e R S B, DA R
e p Bl A (K2 (S) + M) $ i & K (13X
20. 2% ) 5 A ) £ Ak B ) 7 25 2R 3 LA v K P
SR, A [) it T T e S 7 SOR B AT 3 2
S, AELHE 7 R R LLBR R A0 R T S AR B, MRS R A
B LA BAT o A [a] B0 10 Ak R4 T 21
TR 130 JORH 5 384, AR TR) R BT 0 TR 0 i i 2 A
MR i LT S AL B, IR IE X H g 4R AR R C
TR PR+ & A — 2 TR B BEAR . 2% i 40 A 1 2
P& H A LR % i (Zn BRAM) , Bk Rl 2 Y IR
I R A AT A T H U A B A 0 B 7R
EAMTRES KRR, HRAERTRE
A RARE A A &, TG HE LR & A
>AEE A > AFE A A & H L AL B A BE A
B —F % 3 FE S A m. FEFRILR
A5 H R A R A SR A IO R D, 5 R A
o H RS H A R R SR T D),

F1% M 258 3 42 I 490 JOES D 96 o 3 S o, R E
B P88 0K ) 1 2545 B b A
AT H U T R A AC A R O S BT O i
4 K,0 225 kg hm "%,

2 % x &t
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EFFECTS OF POTASSIUM FERTILIZER ON YIELD, QUALITY AND
NUTRIENTS OF CABBAGE RELATIVE TO FORMULA OF THE FERTILIZER

Jin Kexu' Wang Zhengyin'®™ Fan Chi' Liu Hui’ He Deqing’
(1 College of Resources and Environmental Science, Southwest University, Chongging 400716, China)
(2 Agricultural Technology Promotion Management Station of Shapingba, Chongging 400030, China)

Abstract A field experiment was carried out using a cultivar of cabbage that suits the area of Chongqing for cultiva-
tion, to study effects of SOP and MOP on yield, quality and nutrients of cabbage, so as to provide a scientific basis for de-
signing a reasonable K fertilizer application technique for production of hazard free cabbage. Results show that application
of K fertilizer increased the yield, either biomass or commodity, of cabbage significantly by 4. 32% ~ 14. 6% . The effects
were the most significant in treatments moderate ( K2) in K application rate, regardless of forms of potash, and the effects
did not differ much between treatments the same in application rate, but different in potash form. But in terms of cost, po-
tassium chloride was superior. K application increased the content of amino acids in cabbage in all the treatments, espe-
cially in Treatment K1(S), by 56.9% ;decreased VC content in cabbage in all the treatments except for Treatment K2
(Cl), which increased the content by 6.8% ; reduced nitrate content in cabbage in all the treatments, particularly in
Treatment K3 (S), by as much as 12.3% ; increased reduced sugar content in cabbage in all the treatments with Treat-
ment K1(Cl) in particular; and mineral nutrients, except for Zn, in cabbage to a certain extent in all the treatments. The
nutrients in the cabbage were mostly dominated with non-protein forms. Protein-N was significantly and negatively related
with amino acid in content in cabbage in all the K treatments, while protein-P was reversely with amino acid, and non-pro-
tein-P was significantly and positively related with VC content. Compared with N and P, K, regardless of its form, was
more closely related to the quality of cabbage. Total-K and protein-K was in a significantly positive relationship with VC
content, but in a negative one with nitrate in the cabbage. To sum up, potassium chloride is a kind of K fertilizer more
suitable for cabbage cultivation, preferably at 225 kg hm ~°.

Key words Cabbage; Potassium sulfate; Potassium chloride; Yield; Quality
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