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FEFF 4B (LD SA AT 55 B B B R ML 52

1 1 1 1 2 2 3 1 1*
(1 400716 2 402560
3 400039)
11.4% ~
13.7% 11.4% ~ 15.3% My+Ky( 50%+ 50%)>Mum+Kwm( 30%+
70%)>Mp+Ku( 10%+ 90%)>CKa( )>CKi( ) (50%) Mput+Ky)
C 4.7% ~16.8%  3.2% ~ 30.5%
8.0% ~ 8.2% 11.4% ~17.2% 1 2.5% ~11.5%
2 8.0% ~ 13.5% 1 2
MH+KL
Mu+Kp
S143.3+2 A
(Lactuca sativa L.) (Compositae) 1
(Lactuca L.) t
1.1
(Lacutuca sativa L.)
9
( 1)
[2-3] ( 2)
[4-6] 1 (N 46%) (P,0s5
2013 44% N 11%) (K0 60%)
6.46 (N1.25% PO0.18% K 2.1%)
[7-8]
F1 HiXHIEEARRLMER
Table 1 Basic agro-chemical properties of tested soil
pH
(gkg)  (mg/kg)  (mg/kg)  (mgrkg)
1 7.50 26.4 131 52.2 126
2 7.69 23.7 141 57.4 145
() (201203013-5) (IPNI)  (2013-Chongqing-02)
* (wang_zhengyin@163.com)
(1987—) E-mail: gushoukuan@163.com
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1.2
2013 3 5
( 1)
( 2) 1 29°51'N. 105°59'E,
R 296 m; 2 29°51'N  105°59'E
314 m
N 300 kg/hm® P,05150 kg/hm* K,0
150 kg/hm®
5 ( 2 3
16 m*(8 m x 2 m)
10.8 m*(6 m x 1.8 m) 2013 3
3
30% 40% 30%
2013
5 ( 1 2
79d 70 d)
F2 HEiE/NXiKEFH EFHEAEE (kg/hm?)
Table 2 Designed K treatments in field experiment
K,O(OF) K,O(CF)
CK, 0 0
CK, 0 150
M +Ky 10% + 90% 15 135
My+Kym 30% + 70% 45 105
My+K, 50% + 50% 75 75
OF CF
1.3

T3 pHL BAR A AR AT B
Ul SR FH R VE P

3,5- C
2,6-
HzSO4—H202
[9]
(LSD)
1.4
Excel 2003  SPSS 18.0

1) 5 22 (kghm?)= 5 T RE A 2 i

(17K & J)< B A =

2)B I 2 77 J) (partial factor productivity from
applied potash, PFPK(kg/kg))= Jifi B &b 5 55 7= &/
A Tt

3) I A 2% %% % (potash agronomic efficiency,
AEK (kg/kg))=(Jiti 8 Ak BEAE Py 7= 5t —JC 1 4 BEAE W) 7=
)/ i P

4) 8 fIE ) ] 2 (potash recovery efficiency, REK
(%o))=(Jit B Ak T 5% 54 S W B — DI A Ak B 58 B S W AR
)/B I i F &> 100

2
2.1
3
(CKy) 11.4% ~
13.7% 11.4% ~15.3%
(CKy)
2 1
1 2.7% ~ 3.6%
1 0.4% ~ 2.1%
My+K,
33 142 kg/hm* 35 975 kg/hm?
MK >My+Ky>M +K gy
My+K 50% 50%

*3 BEHHEBAUBHEMNEHE=SHFM

Table 3 Lettuce yields under different K treatments

(kg/hm?) (%)
CK, CK,
1 CK, 29 139 + 187 bB 89.8 100.0

CK, 32454 + 381 aA 100.0 111.4

M +Ky 32578 + 225 aA 100.4 111.8
My+Ky 32891 + 190 aA 101.3 112.8
My+Ky 33142 + 253 aA 102.1 113.7
2 CK, 31188 + 267 bB 89.80 100.0

CK, 34 739 + 464 aA 100.0 111.4

M +Ky 35666 + 463 aA 102.7 114.4

My+Ky 35820 + 267 aA 103.1 114.9

My+Ky 35975 + 267 aA 103.6 115.3
P<0.05 P<0.01
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2.2 M +Kyp>My+Ky>Mp+
221 4EEEC YR CoRMT R B E TR M Ko My+Ky 50%

W E AR K 4 W), ( 4 CK,
C (CKy) CK, C
7.4% ~ 16.8% 4.7% ~ 1 M; +Kgy
12.1% C 10% 90%
(CKy) 2 C CK,
1 C 5.5% ~21.9% Myu+Ky
2 C
F4 FEITHEBERLEENEHFRRZIE
Table 4 Indexes of lettuce quality under different K treatments
C(mg/kg) (mg/kg) (%) (mg/kg)
1 CK, 298 aA 1209 eE 0.607 aA 2711 bB
CK, 251 dC 1411bB 0.499 dD 2931 aA
M +Ky 276 bB 1359 cC 0.585 bB 2994 aA
My+Ku 270 beB 1268 dD 0.583 bB 2997 aA
My+Kp 267 cB 1 695 aA 0.552 cC 2715bB
CK, 94.3 cB 2 801 aA 0.949 bB 2323 aA
CK, 87.7 dC 2472 cC 1.022 aA 2265 bAB
M +Ky 108.0 aA 2257 dD 0.802 dD 2199 cB
Mp+Ku 96.1 bB 2072 ¢eE 0.854 cC 2 238 bcB
My+Kp 97.7 bB 2618 bB 0.999 aA 2 056 dC
2 CK, 385 aA 1696 aA 1.310 aA 2330 cC
CK, 367 bB 1574 bB 1.270 bB 2305 cC
M +Ky 356 cB 1415cC 1.040 cC 2731 aA
Mp+Ku 356 cB 1092 dD 0.948 dD 2728 aA
Myu+Kp 338 dC 1093 dD 0.925 dD 2597 bB
CK, 91.4 aA 3518 aA 1.45 aA 2487 cC
CK, 76.1 dD 2 784 bB 1.32¢B 2446 cC
M;+Ky 86.4 bB 2176 eD 1.29 bD 2 686 bB
My+Kn 83.1cC 2355dC 1.41 bA 2 823 aA
Myu+Kp 71.3 eE 2708 cB 1.42 bA 2713 bB
2.2.2 x4 H, 1 M +Ky 10%
CK, 90%
4.9% ~ 40.5% Mu+Kp
CK, CK, 2.2.3 & 4 mr,
6.5% ~26.0% CK, CK,
2 CK;, CK, 3.6% ~ 17.8% 3.1% ~
8.2% ~ 35.7% 29.4% 1
20.9% ~ 38.2% AIfER N HER TR MAK>My K>
My+Ky P4 B 58 BN R H AR 3E R 400 1 A 06 7 P i
K rHIE i, DNz B G A R R N T B

R FEIR A O A TR

My+Kum 30% 70%

CK,
2 Myt+Kp 50%
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2.2.4 B S R ek e N A fidt B A7 A 79d 2 704d)
FIAEE T, PILHSRHR & B s e e L 2.3
AR E AR R 4w, BN
CK, 2.3.1 &5 4, CK, 1
( 1 My+Kp ) 8.0% ~
8.2% 11.4% ~ 17.2% 1 1.66% ~ 19.0%
2.5% ~
11.5% 2 8.0% ~
13.5% (<3 2
000 mg/kg)  MMREE fUAH [R) AL BE R 5 5 =25
x5 FHABKUBENSHFT RTRENFE
Table 5 Contents of mineral elements in lettuce under different K treatments
Ca(g/kg) Mg(g/kg) Fe(g/kg) Mn(g/kg) Cu(g/kg) Zn(g/kg)
1 CK, 5.876 dC 3.272 dD 327 dD 373 dE 10.3 aA 45.8 cC
CK, 6.546 bB 3.691 bB 342 cC 40.4 cD 8.12 cC 48.4 bB
M +Ky 5.974 dC 3.744 bB 390 bB 41.7 cC 9.73 bB 52.1 aA
My+Ky 6.363 cB 3.574 cC 411 aA 51.4 aA 7.91 cC 40.0 dD
MputKp 6.994 aA 4.159 aA 397 bB 449 bB 7.64 dD 38.2¢E
CK, 2.739 bB 2.334bB 264 dD 16.5 bB 16.7 cC 34.4bB
CK, 2.695 cC 2.417 aA 304 cC 18.3 aA 19.3 bB 35.8 aA
M, +Ky 2.416 cC 1.823 ¢C 330 aA 16.3 bB 21.3 aA 33.8 bB
My Ky 2.595 cC 2.086 cC 322 bB 16.8 bB 15.2dD 33.3bB
MputKp 3.111 aA 2.274bB 268 dD 18.2 aA 15.5dD 33.5bB
2 CK, 5.435 aA 3.847 aA 450 aA 52.6 cC 11.4 aA 46.0 bB
CK, 4.942 dD 3.359 cC 359 c¢C 61.9 bB 9.69 bB 42.1cC
M, +Ky 4.934 dD 3.441 aA 325dD 55.3cC 9.23 cC 40.7 dD
My+Ku 5.060 cC 3.159 cC 336 dD 63.2bB 9.14 cC 40.7 dD
Mpu+Kp 5.231 bB 3.408 bB 381 bB 68.7 aA 8.35dD 52.8 aA
CK, 2.330 cC 2.834bB 435 aA 15.8 cC 18.3 aA 36.1 aA
CK, 2.165 dD 2.802 bB 322 ¢cC 16.2 cC 18.0 aA 31.9cC
M +Ky 2.429 bB 2.998 aA 312 dD 18.7 bB 16.3 bB 28.6 dD
My+Ku 2.456 bB 2.696 bB 339 c¢C 20.3 bB 15.4 cC 28.9 dD
My+Kp 2.465 aA 2.646 cC 353 bB 20.9 aA 14.2dD 33.7bB
2.3.2 5 nrn, 1 2
CK,
13.4% ~ 27.8% 19.9% ~
2 28.4% CK,
2.3.4 *® 5 AL
9.23% ~27.1% CK,
2.3.3 X5 A, 1 ( My+Kyp ) 8.31% ~
37.8% 1.80% ~ 10.9% 5.13% ~ 30.6% 2.53% ~

32.3%
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1 2.5
H 7 nIA,
2 My+KL
221 kg/kg 26.5 g/lkg 20.4%
2.3.5 %5 04, 240 kg/kg 31.9 kgkg  19.9%
CK; CK, « 7
1
2.3.6 5 A, CK, CK .
: ? F7 BEEEERLBEEEEERARE
1 Table 7 K utilization efficiencies of lettuce under different K
fertilizers
My+Kp 50% 50%
(kg/kg)  (kghkg)  (kgkg) (%)
7 1 CK, 217 22.2 1391 13.6
CK1 M; +Ky 217 22.9 1300 15.7
My+Ky 219 24.9 1416 18.8
My+Kp 221 26.5 1260 20.4
2 CK, 232 23.7 305 14.8
2.4 M +Ky 238 29.9 675 16.4
6 My+Kym 239 30.9 584 17.3
My+Kp 240 31.9 756 19.9
20.2% ~ 32.4% 25.5% ~ 39.8% 29.6% ~
66.4% 17.5% ~ 27.9% 28.5% ~ 43.4% 27.9% ~
40.7%
30%
[13]
[14] [15]
FT6 TEHHBRUEENIZFRSRILERF G
(kg/hm?) L1e]
Table 6 N, P and K uptake of lettuce under different K fertilizer
treatments
N P K
[17]
1 CK, 69.4 dC 9.80 eD 65.5dC
CK, 83.4 cB 123bB  84.9cC 13.8%! '8
M +Ky 91.5 aA 11.5dC 85.1cC
My+Ky 84.3 cB 11.9 cB 89.1 bB 11.4% ~ 13.7%
My+K, 86.0 bB 13.7 aA 109 aA 11.4% ~ 15.3% (50%) Mp+Ky)
2 CK, 77.1 dD 7.71 bB 67.8 dC
CK, 90.6 cC 9.91 bB 95.4 aA

M +Ky 92.1 cBC 9.18 cC 86.7 cC
Mu+Ky 93.9bB 10.9 aA 90.4 bB
Myut+Ky 98.6 aA 11.1 aA 91.7bB
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Effects of Straw Potassium Replacing Chemical Potash Fertilizer in
Lettuce Production

GU Shoukuan', YUAN Ting', CHEN Yi', YANG Dong', WEN Juan®, XIONG Xiaoli®, LI Rong’,
LI Zhenlun', WANG Zhengyin'"

(1 College of Resources and Environmental Sciences, Southwest University, Chongqing 400716, China; 2 Agriculture
Committee of Tongliang District, Tongliang, Chongging 402560, China; 3 Agricultural Bureau of Jiulongpo District, Jiulongpo,
Chongqing 400039, China)

Abstract: Field experiments were carried out in two vegetables planting bases of Chongging to study the effects of straw
potassium replacing chemical fertilizer potassium on the yield, quality, nutrient uptake and potassium utilization rate of lettuce. 5
treatments were designed, including CK; (no chemical K), CK, (ordinary chemical K), M;+Ky (10% maize straw K + 90%
chemical K), My+Ky (30% maize straw K + 70% chemical K ), Myt+K; (50% maize straw K + 50% chemical K ). The results
showed that lettuce yields were significantly increased in the two bases (by 11.4%—13.7% and 11.4%—15.3%, respectively) with
an order of My+K;>My+Ky>M| +K>CK,>CK;. Compared with CK,, the treatments with maize straw K replacing chemical K
was not significant in increasing lettuce yield, while reduced significantly Vc and sugar contents in lettuce leaves (by 4.7%—
16.8% and 3.2%-30.5%, respectively), while slightly increased the two indexes in lettuce stem. Nitrate contents were increased
significantly in lettuce leaves (by 8.0%—8.2% and 11.4%—17.2%, respectively), while nitrate content in lettuce stems decreased by
2.5%—11.5% in basis 1 but increased by 8.0%—13.5% in Basis 2. The contents of calcium, magnesium, iron and manganese in
lettuce leaves were increased in Basis 1, but calcium content was decreased in Basis 2. Straw K replacing chemical fertilizer K
increased significantly the uptake of lettuce to nitrogen, phosphorus and potassium, and My+K; treatment had the maximum K
utilization efficiency, which is the optimal for lettuce production if taking yield, quality and nutrient uptake into consideration.

Key words: Straw potassium; Substitution; Chemical fertilizer; Lettuce
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