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254, K OB BAH

(PRI KZFRREFFEREDERLRE, KB 430070

BHEY, FAT, xR, ZES"

2hERERRNEYE, RiX  430074;

3 2ERUBARETRE P L, JLFH  100026)

# E: ECEREER, RRKREK LE, BITHEEENEE, UEBTYRN K BFERE (KAK) P K BE
£%, M ATAREHBERMPIRESTHE, KB4 MEERH. HRESFHRTLETNLERR, BHEK AFEK
B, HEAEBAR, UERTEN K RERY (KK REBSFHANK HEZR, BE 103 K BASHHERERY, 122
R K ERIEHS A EER, 163§ 165 K BIEHEANERE. 103 AFERBMRELRER K. FLTIBERK &S, HU
BENK SRGEERETERNIE, BRRSOFRNER, XWRERK BANHHZ—. '

XiT. B ERE; HxP
hESAS: SSll; S143.1

WIHERKREXELFENZ—, B K MHREH>=
BRRFEHERAEE, REAY K EREREZ,
TG K BREART KZEY, K EHETEFER
AR EER, FR K BEFREBHERENFIRR
RIEK, T K Ed K BRESARACAEY K
ERxSRNERTRERS, BTNEAESE K
FAEERDRARNERE, TANRELEY K £F
R K ERRAE, BERUENREZBEATTH
AT ERENSHRAFEERY, EEXAREE
BRY K MEEZROFAREL. Hik K BRNRIE
FERRE, #ITHIE K EREREESR, REFR
73 K BERWERBZ —. EEBBEHIBHERE
SREFH. EFR. FAER. BFERENES A
ERTRZRE U T 86 A, F 2002—2004 FFF
BTARHREEER K BZEOBEREE ST 5%
BB EFHBIE, #TEmmE, LTFYREK K
MERZMEEREER, K HRK. RESHRUK
AEERERN, BEAKRBE 4 MRELM: RE
FRIERY, MEEREN 4 MERBTLEEH
Wik, MEFEREERRKRME K BFREE, ApB
HAFAMBIEEEL K BEFRERSFHAREST, it
—$HE K ERERERRETHIT FERM,

1 HESEE
1.1 FEMIEEEREH K HRHIE

1.1.1 BME BEEFER. &FR. FFER,
RFHREREL ZRIBE ST 86 A, HFhFERL
BEERBER AR FREZ LS R XZED R
EERRAFRLE, HENmSREA 20101—20186
(LA X RiRE 4R 5 1 20).

1.1.2 EFBEFRRRITEEEEE XAHC
R K % T 7: ¥ (/L): NH,NO; 0.240; Na,HPO,-12H,0
0.100; NaH,PO,H,0 0.100; CaCL-2H,0 0.360;
MgSO, 7H,0 0.500; Fe-citrite 0.025; 8 7t & FIFIR
EHB. ®RIEK (K, 1 mg/L) fiE K (+K, 20mg/L)
A8, 3RER. HK x % x BN 50cmx45cm x 15
om BRI, SMNEBEEE, BHEERAER. HHFE
50C ~ 60°C/KFEFM 30 min, ZiREF, KHFF, ¥
AKBhGLEREFE, BAScm i, MAERRK, &
BEME K. BOES 100, SARIKERE. &
EHMZY), AVAREERE, 1 RERA 12KE, #
TALBERMR. €HEE, WELIBEHRLER.
| MAERRIR, R, X, HEREHE, T 105C
%% 30 min, 7 70°C FHF. HEFEE, HiARA.
1.1.3 i hE £ K: 1mol/LHCIRIE, XiEk
Fitlie: thm: RAERWEZE: HAY: Uxg
BIFMEMEoME, WENEHITEEN: K XER
¥= (K)FTYE /+K)THE.

1.2 FEHEEERREY K HERNEE

1.2.1 ftifMe  REHHKRERE &S 103,

OELGIH: hRENRAFIBEESAHE (KSCX2-YW-N-002) MEFHEMERFRF (PND EELHME (HuBei-29) %E).

* ERIEH (yhwang@mail hzau.edu.cn)

HEEM: BHES (1976 B, WEA, 8L, WF, EENBAMEFEERR. E-mail: jecchc2001@yahoo.com.cn
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122, 138, 163, 165. 169 % 6 N aAF#HIT Rk,
1.22 RR&KIt+ KA HCHMRETERK, K
FEL, ®EK (K, 2mg/L) MiE K (+K, 20 mg/L)
B, 3IKRER.

1.2.3 HEFEEENSHHE AL, BEREA=
[(+K T&)- (KFE) VBAKEL KCL,

1.3 TRHEEFRLETH K UENET

1.3.1 #ikHE  REEHKXEZBELER,
M 103, 122, 163+ 165 X 4 MREF#TT—5
£%E. 2EFHRE. XL ERAWILETHEL,
HENMRWT: pH: 5.9; BHLFHE: 3049 ghkg: £ N:
1.78 ghkg; & P: 1.95g/kg; £ K: 241 gkg; WA N:
114.78 mg/kg; X P: 24.43 mgkg: EX K: 59.10
mg/kg: ZWK: 349.05 mg/kg.

1.3.2 2#EHRBRET  RABHZE, S2%+ 15
kg, WEBHK (FEK, -K) #i K (+K) &4, B
JEA N 036 ghkg T+ P,050.12 ghkg . Mg 0.03 g/kg
*. Ca02gkgt, WELEAMRERK. HK L
BEE K0 0.15 gkg = (LA KCLUAAEED. FrEEs
B EiRA, SIKER. 200345 A 7 BiE
M, 5 AN AEY, 6 B 12B0E, 7H 1 BFE, 8
A6 HmtE, 10 A30 Bk, 7 ATH, KA

BEGH A GBS, RE. TESHENTR.

TH78—8 A 28 HILEHEKREK 174 7, HKLE

BRRER R RELRI KK, BLRE, HE>
BEHERAY. KAERY = (K) FH~E / (+K) &
MR EZEEN =K ERTER) - (K EREE) ]
! FENELL K,0.
1.4 KBGHHoH

4% KA Excel MR/ NEEEHIE (iR LSD)
BTG .

GRS

FEMREREE R K YRAIV)E

PABR K M3E K &4 Tib LB FMEZ B (KAHK)
AKBEZERRBARRIEERE K EFRRENE
7, RTEWEMTEKEYE K M8, BEEX, K
BESR, R KEARME, TUBHARNK
MEZRENA, L3 ANEFEE (101, 114, 119%A
R#), BEAMHIER 1. X 83 MEEH K REREH
RHEFE 0.08~0.28 Z[6], M2 71%. K HEEHIHE
ER 64 &i7%;: KBEREK I, & 4%; Fa
KB 744, &5 89%. RAFHLSFRLHESHIE
FHE. BTUL, MK 2R RZEE R RN A R E R A
ZE K BEER, ATYVSMHE K ZERRAREER
BEARITHIRITHE. 48 K XERBMBHELFZ
[HERX R, PIPELEAERY 34 (103, 138,
163) FMERAEER 3 4 (122, 165, 169) #4Titi—

2

2.1

EER KC1 8.17 /i, ARGAFHMNALMPIR, & L KEERSE.

®1 FRMHHEEIRREBAK HRERHH
Table 1 Distribution of K-efficiency coefficient of different cotton genotypes at seeding stage

0.05~0.10 0.10~0.15 0.15~0.30 0.20~0.25 0.25~0.30
ZEUMK 3 15 32 27 6
EFRRRESND 122; 102;105;110; 116;112;113;118;119;120;123; 104;106;107;111;115; 103;108;138;
165; 142;152;153; 127;129132;133;143;154;159; 117;126,128;131;134, 148; 163;164
169 158;160;167; 162;166;168;170;171;172;179; 176;139;14;0;141;144;
175;178;182 180;181;183;156;125;121;161; 146;149;150;151;157;
184;186;185 130;136;174;155 173;124;137109;145;

135,177

2.2 FEHRERER K HRHEIE

R RnF 2. 103, 138, 163, 165 A K &%
PIEEER, 122, 169 A K RABERER, B 165
HBRE, SiilmEE REL . 103 BA
A, ERK AT, HTYRERS K (1.07g), K
HAbBERE 12.1% ~ 56.1%; IEH K R BF TR E
HRERK (353g), HAMERERME 20.1% ~ 44.5%,
HZEFWE (K HEREN 030) RTALEE, ¥

RE 103 K BXERBEAREK, {HEEMHR K B,
XBBEHK ZHTRRIEKE . EUEREH
MFISE 1.79 AiEREXRR S EENEEBEEEY,
ZAKBERY, WAREERASAREEEER
B (103, 138). MAUKBHEEE (163, 165). KX
BEERE (122) AEAEBEEE (169).
EREEEER 103, 138 BB E AN BN
K, ZAHATFEANRE; KRAEBEETY 169 K
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Table2  Effect of different K levels on K-efficiency and growth of different cotton genotypes

EEHY 731 HER BHTE (gK) HEHH KHE
(cm) (cm?) o E S RE BE @)
K +K K +K K +K K +K K +K K +K
103 13.0 34.7 62.3 1383  0.79 248 0.10 0.53 0.18 070 1.07A 3.53A 2.46A 0.30B
138 14.7 33.8 60.7 111.7 068 1.78 0.09 0.46 0.17 0.66 0.94A 2.77B 1.83C 0.34AB
163 12.7 327 - 337 70.8 0.47 1.34 0.06 0.34 0.18 044 0.71B 1.98D 1.27E 0.36A
165 14.2 31.0 45.8 1010 062 1.66 0.09 037 0.20 047 091A 237C 1.46D 0.38A
122 13.0 34.0 48.5 1227  0.39 1.91 0.07 047 0.15 0.60 0.61BC 2.82B 2.21B 0.22C
169 11.5 31.2 315 917 036 132 0.03 0.30 0.08 044 047C 196D 1.49D 0.24C

#: ASRRRAAEFBRRERBEHE p<0.01 XF.

. HER REAY EHRZER/: HXPEKE 103
FHRBER 122 8 1.75 f5. 169 #9228 £, FiLl&
BEBERNEBEREBRSHTYUR, NEHHEK
RETTOREM. EEKHEXFTRERZH
FYR, CTHREER. KERAREAHEERETY
ZRZERONHZ—. & K &E, BEREERY
103. 138 FEREHE EEE 122 KA ERX, R,
%, HEWHUFYWRE, RARKHEREN: BR
{EREFER 163, 165 AEEBEET 169 FIHNE
e, REEEAHER. RESRAEELH R
R R, REWER K ZEMEBRE AR, & 103,
122 163. 165 #ITAREF LT K BEHLE.
2.3 TEHBEEERSEEHKBUENLEE
RERBHOZE. K HERBRAEXHIENLE 3,
FEEEH K BERBZAGEREER. KBER
RN (165>103>163>122) FIEFE# AR/ (103
>122>163>165) SRR LML R (K BE R 165
>163>103>122; EE#HS 103>122>165>163)
EA—. £, 103 KK BEREELAREBK, X
" REARERK ZGFTRBTHRAKTE (1548¢),

EMK B XRETERN& (45.08g), ZFHIE
€0.34) RTETF 165 BIBA4ME (1026g; 2592 ¢)
HItE 0.39). # A, BEFENERNZREER
K&, ERABERBKLEER. B35 EKEHT
BRI E, 103 4502 122, 163 #1165 {7 1.83. 1.87
174 1%, BRK £ TEMEE, 103 4502 122,
163 #1165 {1 2.57. 2.08 1 1.51 f%. ALl 103 BERA
K HARETRNOMKS, XAFH K B KKE™

Hh. 103 TRA RFAREF=EER, FEKRS,

EREB L, BHRMRER K FHEHMERTEE 44~
64N, MKEH02~ 524 HBEERE, K
B H B EBIE 9.7% ~ 11.5%, i K 81K 5.8% ~
13%, EEEWEHARES, WRKER, HER
M K MR, SR KRH%; HFHEERK MRK
REEREE, $AT 103 BEIERZMIF A HBEIEIRD,

PSR AR SN EREEE, 103 ZFHERNETRS S
ENHSFRLAEANEEZ—. B, S&FAR
EEFMUREER, =B, K XERBURBERE
HEEENGEEE, T 103 2K @mAEEE
A, 163 #1165 BAR K MR RHEH, ERERE

#£3 FRKLEMNTEREEERMNE K~ BYE
Table 3 Effect of different K levels on the growth and outputs of different cottons genotypes

ERY BRE () i @) KD (%) BRER (/8 EER#EH K %#
X +K X +K X +K X +K (&/#%)
103 286+02b 431%03a 7.12£07b 1063+03a 401a 390a 1548%37a 4508372 29.60a 034a
122 246+05c 332+06c 7.76+15b 1010x11a 33.0b 324b  602:£40b 24.70:94b 18.68b 0.24b
163 290:06b 366+03b 889:17a 11.54%0.7a 342b 36.1ab 745:44b 24.17£10.1b 16.712b 0.31ab
165 3.18£05a 3.70£04b 970+11a 11.65+10a 342b 343b 1026:£53b 2592x11.2b 1566 b 039a

#: MIEN S KEAMTFSN £ FAE ANFRIEFRERERBEME p<0.05 XF.
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HEBAK, FEHEBKSMK 4T, HERE, Bk
ERERRTEKE, EMHAREMNERREEER
B, 122 BARREE, FHERD, RKHRA 103
BEEE 54%; MEERR, ER K FE K B2 7t
103 & 11.3%. 7.3%:; BHREHE. BRE. FiRE
B BTFEAKEZEY, INEEEHERN
REHEEHEZAUHERA.

BER 2. &3 AN MUA—H S RMZEE
REHEMER, MAR—ARESNBZENEE
ARABEMZES, T8A 3 MK OGN
BRAEHERBORFW 103, K K BERFHETE
T, 26K BEE/D, REK BREET RIFH
ol FF ENEEREARK, SR EHEENEEY,
@K MERYEEFHEEES —HRK, BERE™
BREMSF, W 122, HEFEHLERER, K
BIEEHEREY; @AMEHRAS—BHRF,
E R 165, EEM K AERB—BERETEM,
BaTFRERZDHENRE A7ERE, HERE
BUREERT. R 163 #9 K HEBHFHKS), X

BEMERBRERS K RENFATBENER.
2.4 TEHEERRZHEK SEHTE K kFH
&R

M&4FH, 4 MUMBERERE, 7/ K w3
AR K EEBAR: BR>SH>E>H >4,
BGKHEKEREMEAR - BFR>ATHESH>ESR,
Eit, HWEHSAMBAAR K K FHRNAR, %
EMKSELREE, MK K ZNKESHEBE
74, FHHR. X HHK SEE. FRKLEEER
SO K EEFEEER: BRAEEREE 103,
EHEKNREHA K 2B THAOERERY, Kb
B K SESETHMOMNERE, #8103 fABIRH
K EMERFNANDRHERRERNEKRER
E, $ERENTE, FRXER K BXOEEN]
Z—. SZHR, KBEEEFEE 122 HEAN LK
K SEHEEmTERK, HOASRFELESERED
TEREMKKE. ARIEBERE 163 #1165 &1
BAMK SEWRETEXEEERL 103 AEAIL
HERY 122 2.

£4 TRKALBHFEBEZEREBNU K ERHTE (%)
Table 4 Effect of different K levels on the K contents of the different parts of different cotton genotypes

EEY i3 z

Ll BE “4t
X +K K +K --K +K K +K X +K
103 0.14+0.02 082%0.11 0.18£0.03 1.09+0.19 024005 214009 133+0.09 3.65+043 031£004 0.60+0.04
163 0.17+£0.04 080£0.16 0.16+0.03 1.10£021 031007 194£023 1.56+0.08 3.84+027 032+0.03 0.65+0.07
165 0.15+0.05 0.76£0.13 0.18+0.05 124+027 036008 186+0.17 1.68+0.14 3.73+0.31 039+004 0.82+0.08
122 0.19+0.05 1194021 029+0.09 180+032 041+0.11 1.72+£041 1814023 396+037 0.55+x0.05 1.06+0.12

2.5 K WHBEGTAR K SRHEEERM LM K
EFi21:0)- A0

BE 1 FE 2 TUES, FRBEEEREK
BEMT, IRFERKNEXK SEHERRIE
F. BHEBERT 103 HEEERK SERK, &
HRET AR EEN R REX K (8, TRRE
BEFNA 12 WEXK SERE, E%RETRKLE
ERK MENETE: BRREEER 163 M 165
RKEEBET 103/ 122 2. NE2EFLLES,
103 MEEEB K SEHH, & 641.66 mgkg, 25
& 122, 163 f1 165 THZM K FEM 1.80. 1.56 F
1.70 &, BIFRHT 103 RARARBEAFLLEF
HEME K 968, ATELRPERK SR,
#, 103 AEBREMEFHLIE K M, SiFd
REK BAMNHZ—.

oo

Wit (mgkg)

EI R K

10 - e — —

103 122 163 165

IR B

H1 KPEKHTFREKAEMELEERY
HEPEY K S EHER
Fig. 1 Soil rapidly available K contents as affected
by different cotton genotypes at no K treatment
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KR (mgkg)
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g

F e E

2 KWHEKHTARE K HEBEXER
HINEH K S EBHER
Fig.2 Soil slowly available K contents as affected
by different cotton genotypes at no K treatment
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WARE, TRRVFERRE, REBEHRELE
EREY, LHEMEFERNRRaEERE. &
YV AL T 9T 0 35 8 15 B ZE TR P S BT A )
ME, BESERMERFEXOBAREOTE.
AT AL E R, TR BETR, HiE
SERBRAEMEHR T EHITRR. K HERIBEY
FAFEHH K EUREDR (RBFFE) Hi A,
BRAS N —REMRT K HESREREREY
BEEEEKIES: TRISHEN R P K KK
m, s K RBEKA R R R R B,
Mepfk, K% K ERmEERY, Ri—5FREN
1t K BHEBEFROEMETE. THEE TR
¥, mAREFESERE K BRERENTEX
%, R—TBARRNEERE. EEKETE%
4 e T R (BT YRBERNSEE
BRI, M 86 MRS EER SR R
K BHREETFANSH, TELRUT:

(1) B mESE REN: K MARMEER
BEMEMEKEAEREYM, K BRERKE 008 ~
028 2[f, RESHH, FIVERUFEK EHRYE
SRR T 43R

Q) HELERERY: RERIE K KE, K 4EER
WSk R EA—B, T 165 R, YL,
Rk Bw.

() 2EEHRBLEREXH: HIF 103 R K BX
BMIERETY, RuaK K HERHE. REMHER.
ERRMEEE A% LGNSR, EAEEY

% #£39%

AR K HE RPN RS HM K EHRERAR
EREATE, M- PHRHARAEARAR. HF,
FRTEFE SR K REERR FAR =B K LU R B K B S A
7, REERIERT K BAMEIRIER.

(4) BEEEEFETY 103 FAMBAM K FERIK,
e ERE, WARGURIEN K SEMRRENT
N, REMAEREGEN K ZFARSD, RFRR®
BHIMLHIZ—: 103 BRSNS T HIE K K, FFHE
FEUREMARE K HUAER K, FHRBRNRYA
B K RIRENRE &M X L.

(5) HEHMEEFTHHENERTUEY,
FIRTEEE B A A R AR K B SRR A — B
BiEER, NBGEHAEER, ZIMHARTES K
WEAXNERERANHFRRESFRAR, B
#H—BHRit.

BW: AXARTERLHRERMERARAEN
AR RRPEPRELAFENETERRFRIEKRES
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On the Screening High Potassium Efficiency Cotton Genotypes and Its Mechanisms

JIANG Cun-cang', CHENFang’, LU Jian-wei', GAO Xiang-zhao'?, WAN Kai-yuan®, NIAN Fu-zhao', WANG Yun-hua'
(1 Plant Nutrition Labortory, College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China;, 2 Wuhan Botanical
Garden of the Chinese Academy of Sciences, Wuhan 430074, China; 3 National Agro-Tech E: ion and Service Center, Beijing 100026, China)

Abstract: Based on method of “two step selection” from 86 cotton (Gossypium hirsutum L.) cultivars from 2001 to 2003, an experiment was
conducted to study potassium (K) efficiency of varied cotton genotypes through solution and soil pot culture. The result showed that K efficiency
coefficients (KEC: K efficiency coefficients is the rate of low K level plant weight to high K level plant weight at seeding stage, or K efficiency
coefficients is the rate of low K level cotton fiber yicld to high K level cotton fiber yield during whole stage) existed prominent difference between
various genotypes. The range of KEC was from 0.08 to 0.28 at seeding stage. According to agricultural character, KEC and different cotton pedigrees,
6 representative cultivars were selected for further experiment, and after raising low K level selection on these 6 cultivars, 4 typical cultivars were
sclected for whole growth stage experiment. Together with other indices, such as agricultural characters, fiber yields, yield potential and so on, cotton
fiber yield and KEC (range from 0.24 to 0.39) were used to identify the real K high efficiency genotype. Finally 103 was regarded as the K high
efficiency and high yield potential genotype, 122 as the K low efficiency and low yield potential genotype, 163 and 165 as the K high efficiency and
low yield potential genotypes. 103 could get much more yield with low K content at the same K level, so it had stronger ability to make full use of
plant potassium than other genotypes. Besides, 103 could absorb much soil rapidly available potassium and activate soil slowly available potassium,
0 103 had higher absorption and utilization abilities to soil potassium, all of these maybe explain why 103 was the K high efficiency and high yield
potential genotype.

Key words:  Cotton (Gossypium hirsutum L.), Genotype, Potassium efficiency



