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Effects of rate and time of potassium application on yield and fiber quality of
cotton ( Gossyium hirsutum L. ) at different fruit positions

LI Zong-tai, CHEN Er-ying, SONG Xian-liang, ZHANG Mei-ling, ZHAO Qing-long, XU Xiao-long, JI Hong, SUN Xue-zhen®
(Key Laboratory of Crop Biology of China/Agronomy College of Shandong Agricultural University, Taian, Shandong 271018, China)

Abstract: Recently, as modern cotton ( Gossyium hirsutum L. ) varieties including Bt ( Bacillus thuringiensis)
transgenic cotton are adopted, premature senescence caused by potassium (K) deficiency has become an important
problem in cotton production in the Yellow River Valley of China. The objectives of this research were to determine
the effects of rate and time of potassium application on cotton yield and fiber quality at different fruit positions.
Field studies were conducted in 2009 and 2010 using the cotton cultivar, Lumianyan No. 28. Potassium rates of
K,0 0,100 and 150 kg/ha was applied as basal dressing and as 1/2 basal dressing and 1/2 top-dressing at the
blossoming and boll forming stages. Data collected in the two years indicate that the application of potassium pro-
duces significant differences in seed cotton yield and lint yield compared with the untreated control, respectively.
When the K application rate is 150 kg/ha, the split application of K produces significant higher seed cotton yield
and lint yield compared with the basal application, respectively. When the fertilizer K is 1/2 basal-applied and 1/2
top-dressed at the blossoming and boll forming stages, seed cotton yield and lint yield are significant increased with
increases of the K application rate, respectively, and the influence of K on the number of bolls per plant is the key
reason for the increase. The results also show that the micronaire values in middle and upper fruit branches and in-

ner nodes under the K application are significant increased compared with the untreated control. Split application of
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K,0 150 kg/ha produces significant higher fiber lengths, fiber strength in middle fruit branches and the outer nodes

and fiber maturation in middle fruit branches and inner nodes compared with the untreated control, respectively.

Moreover, at the same K application time, there were no effects on fiber length and fiber strength with the increase

of K application, respectively. At the same K application rate, there was no significant difference in fiber strength

between basal application and split application.
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Table 1 Monthly mean temperature and rainfall during the experiment periods
4y oiH H 41 Month
Year Item 4 5 6 7 8 9 10 11
2009 S{R Temperature ( C) 15.4 20. 6 26.3 25.9 24.9 20.1 15.6 3.8
f&/K Rainfall (mm) 45.2 42. 8 71.3 239.4 131.2 34.9 12.9 21.3
2010 S{R Temperature ( C) 11.7 20.8 24.5 27.6 25.9 20.9 14.0 7.4
f&/K Rainfall (mm) 20.5 42.0 45.7 94.4 226.9 121.7 3.0 0.0
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Table 2 Effects of K application rate and time on yield and yield components of cotton
wn g FER B i HRE HBRRAH 2
Seed cotton yield Lint cotton yield Boll weight Bolls/ plant Lint percentage
Year Treat. ) )
(kg/hm”) (kg/hm”) (8) (No.) (%)
2009 CK 2457.69 +16.20 dD 992.85 +12.38 eD 3.90£0.05eD 13.76 +0.09 ¢cB  40.40 +0.77 bA
T1 2625.12 £1.75¢CD  1090.37 +3.69 dC 4.07 £0.01 dCD 14.06 £0.05 beB  41.54 +0.11 abA
T2 2802. 87 +21. 19 bBC  1164.41 +£5.90 ¢BC 4.25+0.01 ¢BC 14.39+0.09 bB  41.54 +0.10 abA
T3 2929.12 +£22.76 bB 1225.32 +0.32 bB 4.33+0.04 bB 14.61 £0.01 bB  41.83 +0.31 aA
T4 3321.76 £90. 66 aA  1398.17 +34.59 aA 4.67+0.03 aA 15.52+0.32 aA  42.09 +£0.11 aA
2010 CK 2721.09 +80.76 ¢C 1132.23 +30. 99 ¢C 4.43+0.08 aA 13.38+0.18 dC  41.62 +0.28 aA
T1 3053.52 £83.70 bB  1250.03 +27. 37 bB 4.66+0.16 aA 14.29+0.12 c¢B  41.02 +0.26 aA
T2 3150. 82 £82.43 bAB  1303.44 +34. 14 bAB  4.61 +0.07 aA  14.89+0.16 bB  41.37 +0.21 aA
T3 3105.81 £34.87 bB  1268. 33 +20. 90 bB 4.52+0.03 aA 14.99+0.15bB  40.83 +0.31 aA
T4 3437.47 £43.29 aA  1410.57 £13.55 aA 4.71 £0.07 aA  15.93+0.14 aA  41.04 0. 14 aA

H(Note) : BEBAR/PM KEFRFLHNFRIE P <0.05 F1 P<0.01 K FERF BFE Values followed by different small and capital letters are

significant at P <0. 05 and P <0. 01 levels, respectively.
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Table 3 Effects of K application rate and time on fiber length at different fruit positions ( mm)

= ;lﬁ;gz ;ﬁﬂﬁ AL3 Treatment
Year fruit i CK Tl T2 T3 T4
branch  node
2000 1~4 1~2 29.04£0.29aA 29.41+0.39aA  29.31+0.21 aA  29.46+0.10 aA  29.39 +0.18 aA
>3 28.55+0.29aA 28.98+0.14 aA  28.89+0.21 aA  28.77£0.03 aA  28.69 £0.24 aA
5—8 1—2 28.43+0.20bA  28.79+0.19 abA 28.79 +0.17 abA 28.79 +0.17 abA  29.06 +0.21 aA
>3 27.34+0.24bB  27.82+0.22aA  27.84+0.26 aA  27.96£0.26 aA  27.96 £0.21 aA
>9  1—~2 28.05+0.24aA 28.19+0.09aA 28.28+0.22aA  28.33+0.01 aA  28.50 £0.07 aA
>3 27.24+0.26 aA  27.78+0.19 aA  27.88 +0.54 aA  27.80£0.16 aA  27.95 £0.27 aA
2010 1~4 1~2 28.62+0.12bB  29.66+0.19 aA  29.18 +0.24 abAB 29.29 +0.35 aAB 29.16 +0. 19 abAB
>3 28.58+0.03 abA 28.20+0.10 bA  28.85+0.20 aA  28.78 £0.28 abA 28.90 0. 11 aA
5~8 1~2 28.21+0.17aA 28.37+0.22aA 28.86+0.22aA  28.65+0.29 aA  28.99 +0.53 aA
>3 29.26+0.14 bA  29.53+0.03 abA 29.56 +0.11 abA  29.45 £0.19 abA  29.75 £0. 10 aA
>9 1—~2 29.29+0.05bA  29.50+0.07 abA 29.67 +0.17 abA  29.56 +0.13 abA  29.76 +0.26 aA
>3 29.93+0.22aA  30.09+0.43aA  30.18+0.09 aA  30.38£0.30 aA  30.54 +0.42 aA

H(Note) : BEBAR/PM KEFRFLHNFRIE P <0.05 F1 P<0.01 K FERF BFE Values followed by different small and capital letters are

significant at P <0. 05 and P <0. 01 levels, respectively.
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Table 4 Effects of K application rate and time on fiber strength at different fruit positions
= ;lﬁ;gg ;ﬁﬂﬁ AL3 Treatment
Yoar v Rl CK T1 T2 T3 T4
branch  node
2009 1~4 1~2  29.21 +0.41aA 29.28 +0. 12aA 29. 63 +0. 52aA 30. 27 £0. 59aA 30. 32 £0. 86aA
>3 28.42 +0. 68aA 28.93 £1. 04aA 30. 63 +0. 75aA 29. 47 £0. 73aA 31.07 £1.07aA
5~8 1~2  28.84 +0.40bA 30.35 £0.64abA  30.40 +£0.20abA  30. 65 +0.93abA  31.08 +0.51aA
>3 27.35 0. 26bA 28.88 0. 12abA  28.99 +1. 16abA  28.91 +£0.26abA  29.58 +0. 36aA
>9 1—~2  28.39 +0.06bA 29.08 £0. 15abA  29.52 +0.09abA  29.43 +0.79abA  29.74 +0.25aA
>3 25.55 +0. 55aA 26. 18 £0. 65aA 27.93 +£0. 32aA 27.87 £1.37aA 28.35 +1.18aA
2010 1—~4 1~2 31.57 +1.03aA 34.20 +0. 69aA 33.20 +0. 64aA 34.22 +0.94aA 34.68 +1.26aA
>3 30.15 £0.20bA 30.97 £1.25abA  31.47 £0.44abA  31.53 £0.27abA  32.63 +0.09aA
5~8 1~2 33.00+0.52aA 33.07 £2. 05aA 34.77 £1. 07aA 34.48 +0.22aA 35.03 £0.94aA
>3 32.93 +0. 39bA 33.04 £0.82abA  33.48 +0.44abA  33.16 £0.40abA  34.72 +0. 64aA
>9 1~2  32.44 £0.45bB 34. 09 +0. 40aA 34.42 +0. 64aA 34.32 +0.23aA 34.59 +0. 75aA
>3 32.41 +£0.29aA 34.13 +0. 54aA 34.78 +1. 46aA 34. 65 + 1. 26aA 35.03 £1. 82aA

1 (Note) : BEBEAR/N KEFRDHFRIEP <0.0 BAFI P <0.01 KEEF B FE Values followed by different small and capital letters are
significant at P <0. 05 and P <0. 01 levels, respectively.
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Table 5 Effects of K application rate and time on fiber micronaire at different fruit positions
iy %ﬁ %ﬂﬁ 4bFR Treatment
Yoar ot P CK T1 T2 T3 T4
branch  node
2009 1—~4 1—~2 3.28 £0.13 bA 3.46 £0.06 abA  3.55+0.19 abA  3.53 £0.15 abA 3.68 £0.03 aA
>3 2.23 +£0.07 bA 2.55 +0.06 abA  2.67 £0.22 aA 2.54 +£0.07 abA 2.67 £0.07 aA
5~8 1~2 3.25+0.05 cB 3.48 £0.05 bAB  3.60 £0.02 abA  3.63 £0.02 abA 3.71+0.11 aA
>3 2.69 £0.32 bA 3.23 £0.47 abA  2.88 £0.07 abA  3.30 £0.20 abA 3.33+0.34 aA
>9 1~2 3.23£0.13 dD 3.45+0.13 ¢cCD 3.54+£0.06 ¢cBC  3.83 +0.10 bB 4.21 £0.10 aA
>3 3.25£0.03 aA 3.30 £0. 06 aA 3.45 £0.03 aA 3.07 £0.30 aA 3.33+0.09 aA
2010 1—~4 1~2 4.60+0.12 aA 4.65 £0.03 aA 4.80 £0.35 aA 4.70 £0.17 aA 4.85+0.05 aA
>3 4.27 £0.07 cC 4.60 0. 10 bB 4.93 £0.04 aA 4.93 £0.04 aA 4.99 £0.01 aA
5~8 1—~2 4.53+0.17 c¢B 4.85+0.03 bAB 5.15+0.08 abA  5.15 +0.03 abA 5.22+£0.07 aA
>3 4.73+£0.09 aA 5.05 £0.03 aA 4.93 £0.21 aA 4.91 £0.09 aA 5.07 £0.11 aA
>9 1—~2 4.78£0.08 cB 4.97 +0.04 bAB  5.12+0.03 abA  5.04 £0.07 abAB  5.20 £0.03 aA
>3 4.54 £0.03 aA 4.83 £0.09 aA 4.85+0.23 aA 4.80 £0.10 aA 4.88 £0.07 aA

H(Note) : BEBAR/PM KEFRFLHNFRIE P <0.05 F1 P<0.01 K FERF BFE Values followed by different small and capital letters are
significant at P <0. 05 and P <0. 01 levels, respectively.
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Table 6 Effects of K application rate and time on fiber uniformity at different fruit positions
Treatment
L &
Year b node CK T1 T2 T3 T4
2009 1—4 1~—2  82.21 £0.01bA 83.47 +£0. 13aA 83.48 +0. 85aA 83.44 +£0. 34aA 83.55 +£0.46aA
>3 83.47 £0.22aA 82.21 +0.47aA 82.82 +0. 32aA 82.51 +0.47aA 83.21 +0. 56aA
5~8 1~2 83.34+0.29aA 83.68 +£0. 32aA 83.63 +0.42aA 83. 51 +0. 36aA 83.72 £0.25aA
>3 81.40 +0.31bB 82.82 +0.04aA 82.18 £0. 17abAB 83.03 £0.51aA 82.89 +£0.40aA
>9 1~2  82.94 +0.39aA 83.09 £0. 33aA 83.69 £0. 16aA 83.36 £0. 39aA 83.76 £0.40aA
>3 80.90 +0. 64bB 81.97 £0.44abAB 83. 63 +0. 54aA 82.13 £0.57abAB 82.47 +0.63abAB
2010 1—~4 1~2  85.30+0.12aA 85.40 +£0. 00aA 85.40 +0. 30aA 85.45 +0. 08aA 85.77 £0. 58aA
>3 84.25 +0. 14aA 84.30 +0. 12aA 85.23 +0. 13aA 84.95 +0. 81aA 85.35 +£0. 14aA
5~8 1~2  85.38 £0.08bA 85.60 £0.61abA  85.72 +£0.22abA  86.07 £0.19abA  86.20 +0. 00aA
>3 85.37 £0.16abA  85.11 +0.29bA 85.54 £0.33abA  85.28 £0.33abA  85.95 £0.09aA
>9 1~2  84.13 +0.40dB 85.71 +£0. 12aA 85.04 £0.21bcA  85.54 £0.19abA  84.91 +£0.31cAB
>3 85.08 £0.49aA 85.77 £0.55aA 85. 80 £0. 06aA 85. 80 +0.42aA 86.31 £0. 09aA

H(Note) : BEBAR/PM KEFRFLHNFRIE P <0.05 F1 P<0.01 K FERF BFE Values followed by different small and capital letters are

significant at P <0. 05 and P <0. 01 levels, respectively.

2.2.5 FHERBIE HRT W LA H, 2009 £455
REBA,L~4 R -2 R T4 AHEBERT
CK 4b, HAts i s Ab B 5 CK R & a0 Ab BE 6] 3 0
EEFL AR LSIRTMS ~8 RAr1 ~2
RATER T3.T4 b3 B E & T CK 5h, HAME 67 403
5 CK KAWL BRI o B3 2559 UL ERB 1
~2 RYPR T4.T3 e BBEZSIHKBER T CK 4,

HAbEs a3 S CK TR FER, T4 LHEKBER
FT1.T2.T3 4078, T1, T2, T3 4L H[6] G 8 % 2 57+
HAGFM A AL B TR & 257, 2010 £45R B
AN, 14 A3 ISR Bt o A B SR 2 57 5
Rk BEKF, T2 BB E =T T1 402, T1.T3 . T4
AbFRIE] e T2\ T3 T4 ABERII LB & £ 57355 ~ 8 R
Bl —2 R95FR T4 BB ERT CK4b, HAbE
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Table 7 Effects of K application rate and time on fiber maturity at different fruit positions
= ;lﬁ;gg ;ﬁﬂﬁ AL3 Treatment
Year immng Frut CK T1 T2 T3 T4
ranch  node

2009 1—~4 1—~2 0.85+0.006 bA 0.87 £0.003 abA 0.85+0.009 abA 0.86 +0.003 abA  0.87 £0.012 aA
>3 0.81+0.015bA 0.82+0.007 abA 0.83£0.004 abA 0.83 £0.003 aA (.83 +£0.003 aA

5~8 1~2 0.85+0.004 bA 0.86+0.003 abA 0.86+0.012 abA 0.87 +0.003 aA  0.88 £0.003 aA

>3 0.84+0.012aA 0.86 £0.006 aA  0.85+0.006 aA  0.86 £0.013 aA (.86 +£0.015 aA

>9 1—~2 0.84+0.010cB 0.85+0.007 beB 0.86+0.003 bcB 0.86 £0.009 bB  0.90 £0.009 aA

>3 0.83+0.012aA 0.85+0.015aA 0.86+0.003aA 0.85+0.003 aA (.86 +0.012 aA

200 1—~4 1~2 0.92:£0.010aA 0.93+0.006aA 0.94+0.015aA 0.92+0.012aA  0.93 £0.006 aA
>3 0.92 +0.007 abA 0.91 £0.012bA  0.94+0.003 aA  0.94 £0.012 abA  0.92 £0. 015 abA

5~8 1~2 0.92+0.006 bA 0.92+0.003 bA 0.94+0.003 abA 0.93 £0.017 abA  0.96 £0.015 aA

>3 0.93+0.003 aA  0.94 £0.003 aA  0.93+£0.012aA 0.94 +0.004 aA (.94 +0.006 aA
>9 1—~2 0.93+0.003 bA 0.94+£0.004 abA 0.95+0.003 aA  0.94 £0.006 abA  0.94 +0. 006 abA

>3 0.89+0.003bB 0.93+£0.003aA 0.93+£0.015aA  0.92 +0.007 aAB (.93 +0.003 aA

H(Note) : BEBAR/PM KEFRFLHNFRIE P <0.05 F1 P<0.01 K FERF BFE Values followed by different small and capital letters are

significant at P <0. 05 and P <0. 01 levels, respectively.

BALPS CK KRB BEERAKE, T4 AHBEST
T1 b3, T1,T2.T3 AbFRIAI % T2.T3 . T4 A3 T
BEXF9 M FRE L2 BER T2 AHEES
T CK 4, HAbbs 4bFR 5 CK K &M 40 AL BRI T
BEZEF9 L RS USRS S B
BRBESTXE, S HALHEAREBELER
K BA B A AR R BB LR,
3 it

FERBEH MK, 4t K,0 /NTF 120 kg/hm” 4
HAE— R MG AL T B B K,0 KT 180
kg/hm® B, SRFZEAE : B4 1: 1 MR BRI,
HHLEERMRE LS, RRAEHHREN,
FERB, MR A4 375 kg/hm’, LA : B M 6
4 AR AR L BB RE R,
Jti K,0 75 kg/hm® , D440 A 438 JRG 1t 0 386 7= R0 %
P SRR, M AL 4T 225 ke/hm®, DL ¢ 3B
Mk 101 AR BRI ERE . A
RERFEN, SAMMOHEML, EHEERET
BR8], M IEE T 7%~ 35%;

TEMS &Y K,0 100 kg/hm” B &AF T, A R i 4
i B = B R 4F B R 7 7R 2 57, 2009 SR AT AR = B

MEREEo BRI B ERT — KB,
2010 4F 34 R 35 B 3% Z 57 K F; FE M6 & O K,0
150 kg/hm® {14 F T, 43 39 066 ST A48 7= B R0 B2 A
FERBERT KW R
(172 2 1/2 B4 76 ) , RERGST &30, F AR
PR B AR 7 B 8 A S, PR R A% B 3
REERAENERRE, FEA-EWRERE
SEPRIRAFE 22 57, HR B T RE R 4R O e i 2E AR
YIRS A 2 S L MR A A K BT R K
B 5 A A (2009 4F ek £ 7E 7.8 A 45,2010
ERKETTE 8.9 AH) Frek. s mRE
T PR TR BE AL LA, R\ T O
BRI, ERTERBE, BT BRRE
B MM — SRR RN ERET,
S R B E N A SR T ' RS
TR BUE T AR CO, WBERIRE Ty, (EA MR
M AR REREEAT . ARRBET
B HE S K (K, 0 100 #1150 kg/hm® ) 3 7235
IOE , 5T BB B 38 R i 41 K F T B 3 7 BN 3R T
H—BW 5. GE PRV, K B A E AR
IX A= 7 o G — Y it 4 T W O B S 0B A 4
B, EA AN SHAENHRTRAS,
VAT YL A e I R R R, B bR
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B, RERAETE, BRI A,

MREF4E R 2B P E R 4,
WHREEX R R TR 173, B R 2/3, AR
it 5 o A L 4 4 o B R TR B BF R S IR A R —
3, Minton 1 Ebelhar'®’ WiE, —wHEEM K,O
112 kg/hm’ 45 4K 5 7 T s e B TE B v, 2of 4 4
S ¥ Y 3 ; Pettigrew %51 BESTAE 1, —
i K,0 112 kg/bm” RERHF AR FE DR
RS 2R, X 4 4 B8 FI52 B TR Ml 5 Gormus I
Yucel ' BF5E 8, 20 B3 A K,0 150 kg/hm® 47
R B TR B I, 4 4 B 5T R I T A IR
BB RN, EREAGT, ARE T
B TPEHMBRAERKE DA, WRE, 2
K,0 300 kg/hm® , V[ & 3 b0 b . F #B AL £F 4
BB A R, ABTRSREY, 5AGHMHEK,
AR ERETHHE LR REEAER TSR
AR , 3 it K, 0 150 kg/hm® &35 $5 T B &
RBCHME R AT B A 4R LR B LA R AR AR A
P BRI SR 9 Y £ 4 R 5 7 i 4 A ) W AR
TG B XL 4R IR E TG B R
A BMHENSZST, 5—REREGAHLL, 58
TSRS P 4 HGR ETT R AR, WP X T 4E R
A—ERWEER, KRB TREGBH AT
R AR B M AR e vk
BT EEmAgmEE X, WA FEMEK
B DR E FERELUREFTESH 4D HE
WEEHELRBXR, M5 &, PRk
FECKRBYWRELR, AR FELHELE
2009 4F i) SrE (IR T 2010 48, X W B 5 PI4F
B K 53T A R AR 44 & 5 HRDE VIR A R Ko
FET PR XA Y R B BT, FE A R AL
B SRR b, BN IR HEG,
W ERE A YRR

AR FEFE 0—20 cm +JZ HIFHENE S E N
76. 02 mg/kg F179. 03 mg/kg B &4F, LI G B
28 F PR B EEAT B ST, TR I IR AR XA
X B ) LA R R RN S BRAEEE
F, ELA [6) & B B o b 3 0 4 9 S B R — B
Bt , ot 4 2 0 G 4 B I R ) R D /T
A [5) 2E R 2 A A 7 BFN  R E R, R R
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