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Table 1 Soil fertility of the experiment field
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e TOR | o o | AREE N o o | e | AEA
Depch | ~soit | pH | | Tty | (mE[1008) | Tors () | JSoem)
ep ! P Org. Total N | Hydroly- T ‘{ P |H.s0 lc-’lCIO Available
(cm) texture matter ota zable N ota slolu‘l;le K | K

_ b Agadn iy

94—-20 M+ 6.6 1.24 0.11 8.1 0.13 0.52 50

B PR

20—50 f 6.9 0.76 0.09 5.3 . 0.10 0.52 34
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Table 2 Potassium content in leaf in relation to lint yield of cotton plant (1982)

HEA&8 R
(% DW.)
P m Total K in leaf B~
Treament (-kg/n?u)
I %W = 70 Lint yield
s % 4 Beginning of Peak of flowering
quare stage flowering stage stage
K, 0.75 0.51 0.54 . 32,7
K, 0.93 0.97 0.71 63.9
K, 1.30 0.97 1.02 76.3
K, 1,38 1.10 1.27 84.5
K, 1.40 ' 1.22 1.52 92.0
E: Ko REEM, Ky 2.5 AF /8, K, 5.0 AF/8, K, 7.5 AF /81, K, 10 AF /81, (FAD
3 MEHASHRSHATRENBXENNED /N
Table 3 The correlation coefficient and regression equation between K content
in leaf and lint yeild of cotton plant (1982)
L R ERANE HERN
Soil type Growth stage Regression equation Correlation coefficient
® 5 9 = 63.16 + 165.301gx 0.9342% (n =5)
R+ - -
(Bt BT o S) 0ty 9 o= 76,32 + 133.2731gx 0.9501** (n == 5)
BILH 9§ = 75.63 + 120.5601gx 0.9790%* (n = 5)
' (ﬂ’"ﬁ b‘.lﬂ?z &) R 9§ = 49.43 + 70.9701gs 0.875%% (5 = 21)

IE: 9= =R (kg/8D)s * =ML 2HR(%,FE).



168 + n 3 " 7 8

(2) MARBLREMEEEHXR

FLEL W 105 M HEEA, BER LB M NS B RBEGE 2 36k
SREOLE KRR, W1 RIOVDE™: LIS BB $9>90 ppm G IEH S 70—90 ppm DM 7E Gk
#; <70 ppm f¥P; <50 ppm FEE R,

BEAh, REBT 49 AnHREA, S & 6 &, HHFR T T, HREN, BHEHA&
B(%)5 MBS (ppm) ZHERIEAE,r = 0.928, KEFHEY; y = 0.1009+
0.00467 x"’o

(2) BHTRENRRNER

RBRERRFERT LRI, BREVGE 4.5, FRMMAEQHT TR
BEsE, FHESSASE, FRNTRK CO,, ®REHE CO, WALE, K* BFA
BRBEEFET, ABRAT IR, EEXRT.BIMAKA K* ¥, HHKHEE, 3
BB DEERA, BERK, RESLKF, HRT co, RECALT, KM K+ 47,0
SFEMD, SEERAMEE X NABYEE, ARTHREETERNTR, AREH
H, SRR KRR X, H R T BWAAK, M THER T — Nk,

T4 HASHERUTWEHAHRRLRT0 CO, FERHPMOBIEL.1986)
Table 4 Effect of plant K status on chlorophyll content and CO, assimilation
rate in cotton leaf at peak flowering stage

HEXeR

e om | BFLOR | nma Chloraphyil (op oo TieE
T > ; (cm?/leaf) (mg/g. EW.) 8 £.Cy/cm -h.
reatment '!‘ot:l l‘( Leaf srca CO, assimilation

1n lea a b Total rate

o —

K, 0.71 168 1.26 0.35 1.61 20.4

K, 1.27 234 1.46 0.42 1.88 25,1

K, 1.56 235 1.45 0.43 1.88 25.8

K, 2.16 240 i.63 0.48 2.11 26.1

%5 SNTRENALSEARER, AREXK LW
WRRE MBS B (RTER, 1986)

Table 5 Effect of K on stomatal conductance, cytochrome oxidase, nitrate reductase
and transpiration rate in cotton leaf at peak flowering stage (1986)

SASE AR A A ER i PRI
B = (cm/sec.) (mg H,0/misec.) | (Qumol/mE | (1. 'NG,-N/g-b.)
Treatment Stomatal Transpirstion c '°t°h‘"' ) Nitrate
conductance rate y:’x‘f‘d::‘c reductase
K, 0.262 14.2 0.26 17.5
K, 0.485 . 9.8 0.31 21.3
K, 0.763 10.8 0.34 24.6
K, 0.847 10.0 0.36 24.7

() ANTFREH FRERNB@
AR RA R T BAREORT RS, RERANEAHHONERER XS
#lo
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Table 6 Effect of K on yield components of cotton plant (1982)
Duncon’s &g Duncon’s &5 Duncon’s 5%
R’ | p > 121V 3 , MRS B ,
b2 (kg/mu) uncon’s test (g/boll) Duncon’s test No. of bolls Duncon’s test
Treatment Lint yield Sees )
5% 1% eed cotton 5% 1% pelr plant 5% 19%
K, 39.3 A 4.5 A 8.5 a A
K, 63.9 B 5.6 b B 10.8 ab A
K, 76.3 c BC 5.8 be B 12.1 b A
K, 84,3 cd C 6.2 be B 12.1 b A
K, 92.0 d c 6.4 c B 11.7 b A
T ANTFRECRRISREIVE (1986)
Table 7 Effect of K on the yield and quality of cotton (1986)
Duncon’s ¥F WHEIEF R
4k i ] B & Duncon’s test (%) HHRE
Treatment (kg/mu) Best quality ., (mm)
Lint yield 5% 1% cotton Fibre length
K, 33.3 a A 83.4 26.3
K, 43.8 b B 85.2 26.9
K, 46.7 be B 84.5 29.2
K, 51.8 s B 87.5 28.8
F8 HMNTFMFCHEEDREFHBHRARNGES
Table 8 Effect of K on crude fat and different fatty acids in
kernel of cotton seed (1986)
+xB + N B
Symbol Symbol
16:0 2 R
& = ’@(‘Pyﬁm 18:2 18:3
o) EHg Bl 18:1 N ’ Total
Treatment Crude fat (%) WoOE ﬂgysﬁ 51%%5& (%)
Palmitic (%) Li ‘i- Linoleni
id 0il 2cid inoleic inolenic
aci acid acid
K, 30.6 25.02 18.61 50.96 0.22 69.79
K, 32.6 27.93 17.20 53.53 0.22 70.95
K, 34,1 27.67 18.40 52.43 0.53 71.16
K, 33.9 25.64 16.80 51.79 1.09 69.68
#9 HHTHMRTHE.ESHNEFEHEE
Table 9 Effect of K on-1000 grain Wt. of cotton, seed viability
and germination rate of cotton seed (1986)
T H®E BHEEMN KT #®
Teescment g %) %)
¢ ¢ 1000 grain Wt. Seed viability Germination rate
K, 53.24 51.5 29.5
K, 69.18 61.0 41.0
K, 63.74 63.5 42.5
K, 64,24 71.0 44.5
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1 FRTRIENE SROER(DR: BRI S; 1982)
Fig. 1 Effect of K on the number of flowers and bolls per cotton plant (1982)
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POTASSIUM NUTRITION OF COTTON PLANT IN RELATION
TO POTASSIUM STATUS IN SOILS

Sun Xi, Rao Lihua, Qin Suichu, Zhang Yongsong, Ying Chichao,

Tang Caixian and Qin Lianxiang

(Zhejiang Agricultural Usniversity)

Summary

Field trials have been conducted on two types of soil: Semihydromorphic soil and red earth
in Zhejiang province, where available K content in these soils was low. Cotton plants (Gos-
sypium hirsutum L.) grown on the above soils showed a signficant correlation between K con-
tent in leaves and lint yield at different stages of growth. According to the degree of K-deficien-
cy of cotton plants response to the exchangeable K in soils, four catagories may be divided: 1.
exchangeable K> 90 ppm, no K-deficiency; 2. exchangeable K=70—90 ppm, latent deficiency;
3.<70 ppm, deficiency; 4.<50 ppm, severe deficiency.

A bigh significant positive correlation between K content in cotton leaves and exchangeable
K in soils, r=0.928. The regression equation is: y=0.1009+0.00467 x where y is K content in
cotton leaves at flowering-bolling stage, x is exchangeable K in soils.

High potassium supply in K-deficient soil increased leaf area, chlorophyll content and
CO, assimilation rate in leaves. Potassium promoted the activity of cytochrome oxidase, nitrate
reductase, increased stomatal conductance and decreased transpiration rate in leaves. Besides, the
leaf tissue of K-deficient plant was in flaccid structure, the cuticular layer was poorly develop-
ed; while the leaf tissue of high K-treatment was in turgidity and the cuticular layer was well
developed. Application of K fertilizer on K-deficient soil, both of the cotton yield and lint qu-
ality were all increased.
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Photo 1 Photographs of scanning electron microscope (X1500) shown
morphological structure of cotton leaves under K, and K, treatments
at flowering-bolling stage (1982)
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Photo 2 Capsules of cotton plants with different K treatments




