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Abstract: Recently, premature senescence caused by potassium deficiency has become an important
problem in cotton production throughout the Huanghuaihai Plain, China. Therefore, field experi-
ments were conducted in Wugiao, Hebei Province and Xiajin, Shandong Province in 2004, These were
carried out to investigate the effects of K fertilizers on yield and yield components of transgenic insect-
resistant cotton and conventional cotton. The content of exchangeable potassium in the soil of Wugiao
and Xiajin were 100 and 130 mg « kg', respectively. The varieties of transgenic insect-resistant cotton
used in Wuqiao included DP99B, Jimian668, CCRI 41 and Handan284, in Xiajin included DP99B, Jim-
ian668, Lumianyan2l and Lumianyan22. The varieties of conventional cotton used at the two sites
were all CCRI 12 and CCRI 35. By applying 600 kg « hm™® KCI before sowing, the results showed that
seed cotton yield averaged across all varieties was increased 20.4% and 6. 4% in Wugqiao site and Xia-
jin site respectively. The number and weight of bolls located in the top sympodial branches (=10) and
the outer nodes (Z=>3) were enhanced by potassium fertilizer more greatly than those located in the
bottom (1~5) and medium (6~10) sympodial branches and inner nodes (1~2). Its noteworthy that
there weren't any significant differences between transgenic insect-resistant cotton varieties and con-
ventional cotton varieties in their sensitivity to potassium fertilizer under conditions of this research.
Because the content of exchangeable potassium in the soil of the two sites exceeded 90 mg * kg™, the
lowest value of potassium supply normally in general soil, there was a need to study further the sensi-
tivity to potassium fertilizer of transgenic insect-resistant cotton varieties under potassium deficiency

conditions. Furthermore, this research screened the optimal quantity of potassium fertilizer in Huang-
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huaihai Plain, and found that applying 150 kg « hm™? KCI could get a great benefit while the exchange-

able potassium in soil was 100~130 mg * kg'.
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Table 1 Potassium effects on yield and yield components of cotton in Wugqiao and Xiajin

B b3 ; R PRESH “E (L Y4 E R4
/(kg » hm?) /(kg« hm?) /A /8 /(g 8D /(g+8D /%

25 0 2981. 49 12. 33 4,23 24.19 1.59 37.51

600 3588. 46 15.98 4,43 24.75 1. 69 38.20

LSD(0. 05) 324. 61 1.19 0. 07 0. 39 0.03 0.24

B 0 2819.19 13.54 4,57 25. 36 1.78 38.97

600 2999, 28 17.07 4,67 25.99 1. 84 39.52

LSD(0. 05) 140. 07 1.15 0. 63 0. 46 0.03 0.20
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Table 2 Potassium effects on number of bolls, boll weight and lint percentage of different branches

TH a3 RAF B
/ (kg + hm™®) T AR E# T AR E#
BEEEE o 15. 25 12.19 3.56 16. 58 11.32 2.97
600 16. 14 12. 28 4,74 17. 56 11. 36 4,02
LSD(0. 05) NS* NS 1.12 NS NS 0.78
BE 0 4,26 4.11 3.57 4,34 4,93 4,32
/g 600 4,55 4.38 4,13 4.38 5.00 4.90
LSD(0. 05) 0.13 0.16 0.37 NS NS 0.32
K5 0 37.39 37.90 37.46 38. 65 39. 60 38.92
/% 600 37.91 38. 50 38.05 38. 87 40. 27 40. 05
LSD(0. 05) 0. 45 0. 60 0.31 NS 0.38 0.96
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Table 3 Potassium effects on number of bolls, boll weight and lint percentage of different fruiting position

T a3 RAF B

/ (kg + hm™®) 1% 2% =3 % 1% 2% =3

BR&/A 0 6.22 4,81 3.00 7.70 5. 06 1. 96
600 6. 34 4,97 3.78 8.30 5. 07 2.65

LSD(0. 05) NS* NS 0.58 NS NS 0.59

BE 0 4.69 4,02 3.50 4.88 4,34 4,02
/g 600 4,96 4,27 3.85 4.92 4,43 4,25
LSD(0. 05) NS 0.21 0.35 NS NS 0.24

K5 0 37.80 37.71 37.32 38.85 39. 25 39.03
/% 600 38.05 38.18 38.53 39.10 39. 49 40. 34
LSD(0. 05) NS NS 1.02 NS NS 1.08

NS* ,7£0.05 K FEEZRAEE.
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Table 4 The increased percent of yield and yield components of different varieties by applying potassium %
R A b i -3 ®H ®E R FH HHE K4
25 HE#E 284 19. 407 16. 83~ 6.81" 5.90”" 9,54~ 4,57"

F 1R 668 9.747 19. 957 1. 98 1.08 2.01 0. 64
99B 7.48* 20. 08~ 8.14* 4,48" 9.12* 1. 40"
th R BT 12 35.72* 38.71* 5.73* 3.33" 9.33" 6.29*
P HEET 35 36,77 23.98* 1.07 2,78 1. 68 1.77*
bR ET 41 10.12* 49,18~ 5.06" 1.72 4,91 1.95"
LSD(0. 05) NS* NS NS NS NS NS
B 99B 9.42* 49, 20" 4, 40" 4,63" 6.21* 0. 30
F 1R 668 8.94~ 44,797 4,677 2,097 6.75" 1.61*
BT 21 9.32* 11. 83" 0.42 1.60" 1. 98 1. 39"
& 22 6.48" 12.16" 2,527 0.79 2,827 0.15
th R BT 12 1.51* 16. 68~ 2,927 2,597 5.68% 2,377
AT 35 0.32* 12. 14 1.29* 3.98* 4,71* 0.80*
LSD(0. 05) NS NS NS NS NS NS
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Table 5 Different quantity potassium effects on yield and yield components of cotton in Wugqiao and Xiajin

P i hR- 3
&bﬂ =N =N

¥ i - . MR =R .

/(kg *« hm®) . B/ BRE/e KA/N% L. HRB/A BRE/e KE/N
/(kg « hm?) /(kg « hm?)

0 2791. 40 14. 72 3.97 38.09 3355.01 18. 67 4,03 37.55
150 3506. 75 17. 28 4,28 39. 08 3746. 87 20. 64 4,20 37.86
300 3785.23 18. 17 4,22 38. 31 3998. 67 26.07 4,26 37.81
450 3791. 90 18. 37 4.31 38.12 3776. 89 22.58 4, 36 37.89
600 3600.13 17. 63 4, 36 39. 29 3725.20 21.08 4,29 38. 06
750 4010. 34 17. 77 4,14 38. 34 3903.62 25.82 4,25 38.01
LSDC(0. 05) 570. 29 1.91 0.13 0. 40 323.50 1. 87 0.16 NS*

NS* ,7£0.05 K FEEZRAEE.

3 ik

RFAE R IR RS SRR, HEX
MR BB R GE 1~3), HKEHRE, X
RATBIR T/ o PIAE &7 BA R 3R A 3
i B EEAAR 2, (B 7 B A B BE AR R Bk
ED,REERMTFEMAERRETE/D

X 10 BRARICAR AR I H R G5 R (7= 8 W8 & /MK
B EFRIR =B, —F AR IRE.

2R 3CE 3 % A R AL AR 4 B o A, B T 8
FEXt EFRA (=10 REOMBEHEWMATF.T
. S E R R R T AE# X — SR
MEAEFRTRE—TARNHTE. THER,E
PR DA AR A B AR DA 0 AR AL T s 81 R A,



3 A e S BT R N R TR 7 B B B A R R AR A B AT 179

EEeEH RSB RETRHERRKT
RELH L AR A R BOKL & YA fE R B B AR
#B.FBEMAMSIEARNBREB S .AERE
EE, T i X B A T DA R X — A1,

ARG RN R BRFEERH
REAF —HMH L, Cassman FPI BRI, KF
WA & Fp X 60 B B R DL 77 FE 22 59 BORR A e
B R R BT H A BURREL S R R AR B, R KR B
B {5 SRR R L AP = 29 %0 ~35 %0 5 R [ 5 b
HEMFRELAR, EHAMER LR =&
ZHEAF /NE), {B Pettigrew & WK 4 R %
B, A [R) o5 7ol %o a5 B0 0 B I AH B » B AS [R] 9 o e
SRR ERAEZRY . RABETILE RFE
MUARERERBESHEAT 4 MR &EFF 2 A
HEHRBEF . EREAF M ETESANEE
BP0 A A AR AR A R IR R e &
¥EERG.HSMEFBREGBENZRIFA
B, UAERRE KT (L EHEMH >90 mg
« kg, ANE T oA 180 B A F BT R X IER
BEMESEARMEY. CARBRELY, BER
BB BRAT HB BUR, B E M e D W
M, BRTEAE T FRBAMIRBNEHEEE
S HERGBRE ZRNRRHFTH
5, L HFEE T EGH KA T HTRANR.

XTFHHHFEHENARERAEFHRER
P, R A PR R L EENF SRR 84
~110 mg « kg™ , HAHE K, O 75~150 kg X#§
WA BERE™ER, 4 45 R0 E 2 8 8 R
EULIHEEET — B X DL E A TE
375 kg AALBF A E, T E G H X & A Bk
487.5 kg S ALBR R BIF  38 M T A K A
HRAN 70 mg « kg', HADUE 180 kg FALH
ZHMBRE™ .. ARABSREWH EREEH
XY+ B SEAN 100~130 mg * kg i, &
Ay BiE 150 kg &AL SR (U IE) 3R 7T D ik 3] 3
BRI =R .

P AREAE 7= W B8P ] B A R Y, 7] DL AR
WATHRIERERVARBES A MR, XK
EWFTEH#GT TP RHET, BRABBTHEEX
RER, HERAREHTRENEAME.

B Wk

[1] PETTIGREW W T, Heitholt J J, Meredith W R.
Genotypic interactions with potassium and nitrogen in
cotton of varied maturity [J]. Agronomy Journal,
1996,88:89-93.

[2] PETTIGREW W T. Relationships between insuffi-

cient potassium and crop maturity in cotton[J]. Ag-
ronomy Journal, 2003,95:1323-1329.

[3] CASSMAN K G, Kerbu T A, Roberts B A, et al.
Differential response to two cotton cultivars to fertil-
izer and soil potassium[J]. Agronomy Journal, 1989,
81:870-876.

[4] MULLINS G L, Burmester C H, Reeves D W, Cot-
ton response to in-row subsoiling and potassium fer-
tilizer placement in Alabama [J]. Soil & Tillage Re-
serch, 1997,40,145-154.

[5] CASSMAN K G, Kerbu T A, Roberts B A, et al.
Potassium nutrition effects on lint yield and fiber
quality of Acala cotton[J]. Crop Science, 1990, 30:
672-677.

(618 %, AL, M8, % AR LNEEER
HATRE.ERGRHEMI]. BIEER,
2005,17(4) :253-255.

[7] ZHF 6, 234, B8, & RFERERMHEHHEE
ZRPWSHIT]. #7E2ER 2004,16(3) :162-165.

(8] ?k&EE, ERI D, HEBF % WEH R E0IE
PR ALT]. MIE%EIR,2005,17(8) :165-170.

(9] HBEEF Bk, TRE, % HEBEANABESRE
MR R HDIRELT]. MAE2ER,2003,15(2) :91-96.
[10] P&&, ExH.BRE, %, 2002 FXATHIEKR
EHREZREXBEERLTI] P EHE, 2003,

(9):38-39.

[11] EdRsE, Rk, FEA. BN T HpEHERERIL
WEMLT]. P EHMRTE,2002,(10) .43,

[12] PETTIGREW W T, Meredith W R, Dry matter
production, nutrient uptake, and growth of cotton
as affected by potassium fertilization[ J]. Plant Nu-
tration, 1997,20:531-548.

[13] PETTIGREW W T. Potassium deficiency increase
specific leaf weights and leaf glucose levels in field-
grown cotton [J]. Agronomy Journal, 1999, 91:
962-968.

[14] k& BEHE  ERR, 5. MELHANLHESFY
amtEMmB MBI BRI, 2005, 32
(1):13-14.

[15] FR4, #H8, HHRA,. 5. RERLH AN 33B
HWERTRHARRBERERLIL P EHIE, 1999,
26(8) :42-43.

[16] 2R, BrE R, HEEHER 26 S/HALL PE
8 1E,1999,26(10) :25.

[17] ZERFLAERG. SLEBH & & GK-12[T]. Witk
AR ,1999(3) :13.

(18] 3k, YE LR, E4RED, %5, W R4 AR 7= X it A
FRERBCRBIET]. P EMTE,2001,29(4) . 7-9.

[19] & E. BRBERGERAEARRBRAREL]. &
wARW P, 2001(6):42-43.

[20] B/ WMERFEH EEAZSHRARRI] LiE
R R, 2002(4) :40-41., o



