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Abstract: Based on selection from 86 cotton (Gossypium hirsutum L.) cultivars in 2002 and 2003,
four different potassium (K) efficiency cotton genotypes(code: 103,122,163,165) had been gotten.
This experiment was conducted to study potassium (K) efficiency and physiological mechanism of
these four genotypes through soil pot culture in 2003, and this test was from April 20 to October 9.
Which installed two K levels(-K, K;0 0 g « kg? and +K, K;0 0. 80 g » kg') ,each level had five rep-
etitions. cotton seeds were dipped into 50~ 60°C water for 30 minutes, then were placed at normal
temperature. When they germinated, and were seeded in the soil pots, and each pot remained one in-
dividual cotton plant finally. The experiment carried out at Huazhong Agricultural University experi-
ment station. During the course of growth, much attention had been paid to deal with plant disease
and insect. The agricultural character changes of these four genotypes had been recorded, which in-

cluded the plant boll numbers, total nods, the number of sympodia, and so on. After boll split five or
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seven days, the seed cotton had been picked up, then weighted, basked and rolled, finally got lint
yield and analyzed fiber quality. At the end, the plant root, stem and leaf harvested apart, and placed
into oven at 105°C for 30 minutes, dried at 70°C for 24 hours, finally, ground the dried samples. The
fiber quality was tested by HVICC in Supervision Inspection and Test Center of Cotton Quality, Min-
istry of Agriculture, China. The fiber length, length uniformity, strength, elongation and micronaire
value were tested.

The result showed that K efficiency existed prominent difference between varied genotypes. High
K efficiency and high yield potentiality genotype 103 grew much better than other genotypes, it got
the largest boll numbers, the lowest rate of boll shed and the highest lint yield. The lint yield of geno-
type 103 was that of 1. 83, 1. 87 and 1. 74 times to 122, 163 and 165 genotypes at +K treatment; and
at —K condition, the lint yield of genotype 103 was that of 2. 57, 2. 08 and 1. 51 times to 122, 163 and
165 genotypes. Low K efficiency and low yield potentiality genotype 122 appeared very badly, not on-
ly growth was poor, but also its ability of absorption and utilization K was weak. Different parts of
103 had the lowest K contents, but 122 had the highest, so 103 could grow much better and get high-
est yield in low K content conditions, which maybe one of a factor that 103 was high K-efficiency gen-
otype. Potassium could increase fiber length uniformity, elongation and micronaire. Different K effi-
ciency genotype also appeared difference on fiber quality characters, at the same K level, genotype 103
had the highest lint percent age and middle in fiber length, length uniformity, strength, elongation
and micronaire, and genotype 122 had the highest fiber length, micronaire and middle in lint percent,
length uniformity, strength, its elongation was the lowest. Generally, different cotton genotypes fi-
ber quality characters were worse at —K than that of +K, but this difference was not so distinctness
as lint yield.
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Table 1 Effect of different potassium treatment on the growth and output characters of the different genotype cottons

o PR /cm R/ RH/ B itk %/ #k B2/ %
-K +K -K +K K +K -K +K K +K
103 68.0+5.7a 64.8%5.1a 1.8l 1a 12.8%0.8a 5745.4b 107+13.4b 13.8+L3a 28.4%3.1a  75.8b 73.4b
163 52,2£3.9b 55.0£4.3b 12.440.9a 13.2+0.8a 58£7.4b 137=14.6a 8.4%2.1b 28.2%3.4a  85.5a 79.4a
165  57.0f4.1b 54.8%3.9b 11.6+0.6a 13.4%11a 74+6.0a 118+12.7b 9.4%2.5b 24.616.2ab 86.3a 79.2a
122 57.2£3.0b 616*4.9a 11.8+0.8a 12.4+0.6a 57+6.8b 120=1L1ab 7.4%17b 23.2+4.3b 87.1a 80.7a
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Table 2 The effect of different potassium treatment on the growth and output of the different genotype cottons

HiHE/g T/ KA/ % BEREE/ (g B WMKES

BEA — +K K +K K +K K +K /(g B s
103 2.86=0.2b 4.31+0.3a 7.1240.7b 10.63=0.3a 40.1a 39.0a  15.48%£3.7a 45.08£3.7a  29.60a 0. 3a
163 2.90£0.6b 3.66=0.3b 8.8+17a 1L.54+0.7a  34.2b 3.1ab  7.45+4.4b 241741016 16.72b 0. 31ab
165  3.18+0.5a 3.70+0.4b 9.70+1lla 1.65+L0a  34.2b 3.3b  10.26+5.3b 25.92+11.2b  15.66b 0. 3%
122 2.46+05c 3.32+0.6c 7.76+15b 10.10£L1a  33.0b 32.4b  6.0244.0b 24.70£9.4b  18.68b 0. 24b
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Table 3 Effect of different potassium treatment on the K contents of the different parts of varied genotype cottons %

E-3
HEH i

3 #5 EI

-K +K -K +K

+K -K +K -K +K

103 0.1440.02a 0.8240.11b 0.1840.03b 1,09£0.19b 0.24£0.05b 2.1420.0% 1.33£0.09c 3.65+0.43b 0.3130.04c 0. 6020, 04c
163 0.1740.04a 0.8010.16b 0.162-0.03b 1.10%0.21b 0.3140. 07ab 1.94+0.23a 1.5620.08bc 3, 84+0.27a 0.3220.03c 0. 650, 07bc
165  0.1510.05a 0.7610.13b 0.1840.05b 1.24+0.27b 0.36L0.08a 1.86=0.17a 1.68=0. 14ab 3, 730, 31ab 0.39£0.04b 0. 82£0. 08b
122 0.1940.05a 1.19£0.21a 0.29£0.0%9a 1.8010.32a 0.411-0.11a 1.72%0.41a 1.8110.23a 3.9620.37a 0.55+0.05a 1.06L0.12a
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Table 4 The effect of different potassium treatment on the fiber quality components of different genotype cottons

HHEKE/mm BFE/%

LB BE/cN » tex

i/ % v REE

HE
-K +K -K +K

+K -K +K -K +K

103 26.741.18ab 28,210.27a 82.3+1.28a 84,9£0.60a 24, 911, 8ab 33.90.7% 7.16+0.1% 6.52+0,18ab 3.22+0.22b 4.3210. 36a

163 25.7£0.35b 26.011.49b 82.2+0.38 84.61-0.3%9a 23.112.22b 26.611.98b 7.2840.84a 7.20£0.54a 3.20+0.29b 4.02=0.38b

165  27.3%1.12a 27.61-0.35ab 83.4+0.96a 85,3L0.67a 27.3£2.2% 30.2t1.07a 6.8510.53b 6,500, 37ab 3,23£0,39b 3.83L0. 25b

122 27.510.23a 29.020.91a 82.8+0.64a 84,6L1 03a 25, 741, 57ab 31 92.47a 6.6720.29b 6,00£0.42b 3.43%0.40a 4.4810.31a

3 Wikfgie

MW EMERERRHE.EEHERBRE
HE, B RMAHEFBEUROERMTIE.
MERPEK, IR EHELERERNRH
HABMPHTIEME AUMREE., KIEEESEFR
HHPEREE(WHTYEREM2ETH™
B EHERREAITHEG B XENTIE,
Mo A REBENEEB T %, R EH#T
SEFHTEROHSCREE., HHEREBHEYA
ATSETHHEMREYR (REF ™R Wik
778 XA W R — 38 A I 8 iR Ok BB
MENEREEERKAOE T ; —RIEEENMTT
PR B A B0 , AL B L R . AR A
PRERP =R’/ &, 103
MAMERBARR R, HE, XEE N HAEGH
HEGTHREBTREH =R 5. 48 o) , TEMH B
NHEBTEBRHTE (45.08 g), “E M HHE
(0.34) B i fk F 165 B9 ¥3 A % {H (10. 26g;
25. 92 W HL(E (0.39), MAETENR KL IZE
HBEHAR EREFBHERER. NERRE
RIS RAT AR, M R4 T EMM™&,103
Ay BIE 122,163 #1165 9 1. 83.1. 87 #1 1. 74 /%,
T &M T M= &, 103 47 5] & 122,163
1165 By 2.57.2.08 1 1. 51 4% ; [ i 103 B S
WREBRAGRE 2), W LIFE N, IS HE 8 64 4
H,103 HERAD R K=& N =%, AT
Flir 103 B S B EEE; 122 HREHER
RAE. FBRAT AUERBBEMK . BKES
(19. 68) WX {H 20. 17 1K, B IR MR B ER
£1;163 F1 165 WRIE F T —F 2 M, B &K

BERA, B, ARIMEEFABHARERKY
TEMBETEHRZER R SRR LEK
BHEREELGEER., ARRHBERBRD
W F R 165>103>163>122, K & 1 2 103>
122>>163>165, 5 AT HI AU 45 SR (P X R % 165
>163>103>>122; 3 H # 7 103>122>165>
163)FEA—F, hF —EHNER, XM KRR
A6 B BUR [R) B 38 X 4 8 77 9 BB A — B B B Bt
HEFMAR, TS HREER XHERERR
BHAFF ORERRFIA %,
RERVEHHBRE T HENT LS KT,
Eb .4 KE . BFEF . LBRE.ZREHEYYE
o, RGP 2P REAR T K 38, B R H X R IE A 4
i B AT B W B 45 18 R — 2K, Pettigrew, W, TU#
SHMEHRBERBTEMNZREME, BWFLEK
JE P38 B TCEY W s Gormus O. M W B 5% b 45 (i
o BERBEN M, BFERLD, FTREAERK
i s Usherwood ™ R BHEEH T KE.REME
T F&{H ; Minton and Ebelhart® 18 8 F 5 ma £F
YK RN SRR, X AT R B A BT .
75 Acala SR E SHEH B EMXY, EHX
ENELYiR TSR A 8- A NE =T €=
FHER 103 KO BE AFHEKE BFE LB,
MK EMEZEREHEI TS, RRREBERR
122 MG ERBENEZREAENES, K2 BT
BEVHRETSE, R KERMRK. RRAMEER
RZAFESEHNERFBRETEAR, — BT~ E
0 BT R AR EL R WA A, R LT VR E
HRE, B, B EHEFEE 103 ERER™H
W, FEAF 4 8 B P S DA B3 AN D0, . T 6 0 MG 0
HEEA 122 BERKZHEREE, H=EHK, K4



114 O E W 18 %

ot i — e b A RIBLF

Bt

FCAR S B AR P B AR BT ST B BB R
AMEFRIY KRFEYEHHARTZUEFERBEORIL
R W BMER, FHEREER!

SENH:

(] #&H/,EX5%,5 5% BEESHESRRE
HEEARBSLT]. AR, 2003(3):17-19.

[2] RE2,BWREBE&N, %, HEMNBELE=YH
BHERFEERWZ WL MEEMR, 1994, 6
) :52-57.

(31 H.HEMBEFEMSBRAZWII]. HYE
FEERER, 1998, 4(2):196-197.

4] BRI XH.E2 B.%. RESBIERISTL
SRk ACRBLLT]. 488 5 5 e Bk 2 #E, 2000, 6
(4):363-369.

[5] GEORGEM S, Lu G Q, Zhou W J. Genotypic varia-
tion for potassium uptake and utilization efficiency in
sweet potato (Ipomoea batatas L.) [J]. Field Crops
Research, 2002, 77 (1) . 7-15.

[6] YANG X E, LiuJ X, WANG W M, et al. Genotypic
differences and some associated plant traits in potassi-
um internal use efficiency of lowland rice (Oryza sa-
tiva L.) [J]. Nutrient Cycling in Agro ecosystems,
2003, 67, 273-282.

(7] &  HHE. 2/ AEEFUSNENLETR
(J]. 4R Rk R 2E2£4R ,2005. 26(1): 7-10.

[8] HANADI EL D, Norbert C, Bernd S. Potassium ef-
ficiency mechanisms of wheat, barley, and sugar beet
grown on a K fixing soil under controlled conditions
[J]. Journal of Plant Nutrition and Soil Science,
2002,165(6)732-737.

(9] 2H6, AT, iz, F. A [ 2 H B AR L & B8
MEERWWEBHEI]. FgRil RE¥E2R, 2008,
22(6) :564-568.

[10] £H 6, T4, 8008, 5. ARMREDFHEHHR
HEEFRNOPE R, MR, 2004,16(3):162-
165.

[11] GORMUS O, Yucel C. Different planting date and

potassium fertility effects on cotton yield and fiber
properties in the Cukurova region, Turkey[J]. Field
crops research J, 2002(78) : 141-149.

[12] ABD-EL-AAL H A, Yasseen A I H, El-Gahel S M
F. Effect of NPK on yield and some components of
Giza 75 variety[ J]. Ann Agric Sci, 1990, 35, 709-
722,

[13] ABOU-ZAID M K M, El-Haddad E H. Future of
Egyptian cotton production in the new desert land
Egypt. 3 yield and yield components of Giza 70cv as
affected by nitrogen and potassium fertilization[ J].
Alexandria. J Agric res, 1997(42): 73-80.

[14] PERVEZ H, Ashraf M M 1 , Makhdum M 1, et al.
Effects of Potassium Rates and Sources on Fiber
Quality Parameters in Four Cultivars of Cotton
Grown in Aridisols[J]. Journal of Plant Nutrition ,
2004, 27(12):2235-2257.

[15] SFH2, XIE®E, ¥ n 4 REE R 21 LML
R R X SRLT]. MR 2R, 1999,11(6):321-325.

[16] w ke, TR RE, FE SR, . 20 ERRE AT M
AR T B R4 LT ). AR AR, 2001,13(6) . 377-
384,

[17] Eia4e, 2 37, H 15 21 38 5 Fh o Gl gu v =
ROWRCLI.ID] SRl K28 ,1995
(H#),21.71-83.

[18] PETTIGREW W T, Heitholt J J , Meredith Jr W
R. Genotypic interaction with potassium and nitro-
gen in cotton of varied maturity[J]. AgronJ, 1996,
88, 89-93.

[19] USHERWOOD N R. 2000. The influence of potas-
sium on cotton quality, Agri-Briefs, Agronomic
News[ EB/OL]. Potash and phosphate Institute(ht-
tp://www. PPIHar, org/agri-briefs), 2000(8).

[20] MINTON E B, Ebelhar M W. Potassium and aldi-
carb-disulfoton effects on Verticillium wilt, yield
and quality of cotton[J]. Crop Sci, 1991, 31,209-
212,

[21] CASSMSN K G, Kerby T A , Roberts B A, et al.
Potassium nutrition effects on lint yield and fiber
quality of Acala cotton[J]. Crop Sci, 1990, 30,672-
677. [ ]



