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Analysis of Control Effects of Potassium and Chloride

in Potassium Chloride on Corn Stalk Rot
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Abstract: To elucidate whether potassium or chloride in potassium chloride plays the dominant role in suppres—
sion of corn stalk rot, the effects of K, Cl, and KCI nutrition on the stalk rot incidence of resistant and suscepitable
cultivars were studied in a 12—year fixed site field trial and a field experiment with K deficiency in soil. The results
showed that K application reduced corn stalk rot severity significantly and the control effect on stalk rot of susceptible
corn was better than that of resistant corn. K played an important role in suppression of corn stalk rot, but Cl alone had
no significant influence on the severity of the stalk rot in Jilin province of China. K application increased K concentra—
tion in roots, stems and leaves of resistant and susceptible corn cultivars. In the soil with K deficiency, K—uptake ca—
pability of resistant cultivar was higher than that of susceptible cultivars. In addition, statistical analysis significant
negative correlation was obtained between incidence of corn stalk rot and K concentration in root of corn at dough
stage(r=—0.921 8). And the result proved that the effects of K and Cl fertilizer in reducing corn stalk rot were mainly
determined by nutrient status of soil, that is to say, which element in KCI play the dominant role in corn stalk suppres—
sion depended on K and Cl status in soil.
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Table 1  Available nutrient status of tested soils

i Lb B oM NH, P K Ca Mg S B Fe Mn Cu Zn Cl
Trial - Treatment (wke) (mgkg) (ekg) (mg/kg)

KIEN CK 56 275 175 263 646 3.1 03 305 1.6 87.1 1143 34 2.1 242

Ki:Clgs 56 283 187 243 868 33 04 280 17 828 1176 34 21 316

KusClpy 55 278 217 260 1228 30 03 305 19 88.7 1240 35 20 406

W38 A 58 363 8.6 59 424 30 04 129 18 1025 128 27 1.0 302
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Table 2 Nutrient resources and application supplied nutrient

of different treatments kg/hm?
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CK 2000 120 RS R TR RAR S, SR R TR E o
Ki 157.9° 120120 431 T ERGR AT A 2R I R, LUK
Ko 1138 120 240 862 kbR
KCl 2000 120 120 o
KuClie 2000 120 240 182 2 ZEHR 550
Clo 2000 120 91
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Table 3 Effect of long—term application of potassium chloride on the stalk rot incidence and yield of corn

S22 38 Pingan38

180  Jidan 180

ik B
Treament  EWIE@)  BEGHE@®)  hkehm) W% KRR PR  PRkghmd)  857%)
Incidence Control rate Yield Increase Incidence Control rate Yield Increase
CK 56.6 a 9184 b 125 a 7673 b
K, 5Clgs 333 b 41.1 10176 a 10.8 97 b 15.0 8813 a 14.8
KysClizo 29.6 b 47.7 10 100 a 10.0 9.0 b 21.8 8299 a 8.2

T AR FEACRTE P<0.05 KF22R B2, TR,

Note: Different letter denote significant difference at P<0.05 level, Tthe same as the following table.
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Table 4  Effects of long—term application of K and Cl on stalk rot incidence and yield of susceptible and resistant cultivars

5180  Jidan 180

327 Jidan 327

ik 3

Treament W) BRAHR®)  Phikghm)  B7%) O BRE%)  BRAE®)  Phkkghm)  857%)
Incidence Control rate Yield Increase Incidence Control rate Yield Increase

CK 24.6 a 7114 ¢ 34.1 a 6925 ¢

Kixn 137 b 444 9162 a 28.8 17.1 b 50.0 8544 a 23.4

Ko 124 b 49.6 8546 b 20.1 123 b 63.8 7 839 ab 13.2

KiCloy 10.8 b 55.9 8615 ab 21.1 138 b 59.7 8164 a 17.9

Ky0Cligo 99 b 59.8 9050 ab 27.2 124 b 63.6 8252 a 19.2

Clg, 17.1 ab 30.3 7373 ¢ 3.6 31.8 a 6.8 6340 c -8.5

Clig 17.3 ab 29.8 7166 c 0.7 304 a 10.8 6509 c -6.0
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Table 5 The dynamics of potassium concentration in resistant and susceptible corn with different treatments %
i A TR AR AL ik BT e TSI I A FERA
Cultivars Plant parts Treatment Joining stage Tasselling stage Filling stage Dough stage Ripening stage
T HL 180 s CK 221 1.68 1.84 1.13 0.92
Ko 3.20 2.79 2.92 2.06 1.57
Koo 4.02 3.92 3.02 2.54 2.51
Ki2Clg 3.22 2.89 2.78 2.35 2.35
KauClis 4.18 3.65 3.20 2.58 243
Cly, 2.43 1.09 1.57 1.18 0.99
Clig, 2.02 1.52 2.27 1.52 1.03
ES CK 3.78 0.72 0.68 0.72 0.72
Kio 6.90 2.39 1.24 1.42 1.25
Ko 9.33 3.98 1.35 2.00 2.01
KiClyy 6.73 2.27 0.85 2.11 1.86
Ky0Cligo 8.59 3.72 1.65 2.17 1.91
Clyy 4.06 0.84 0.27 0.42 0.51
Cligp 3.26 0.76 0.30 0.39 0.47
it CK 2.08 1.90 1.80 1.20 0.60
Kiz 3.42 3.02 2.37 1.98 1.59
Koo 4.47 3.69 2.88 2.35 1.83
Ki2Clg 3.42 3.20 2.41 1.94 1.47
KauClig 4.34 3.84 2.84 241 1.99
Cloy 2.35 1.82 1.59 1.21 0.83
Clig, 2.28 2.19 1.80 1.50 1.20
WL 327 i CK 1.29 0.87 0.74 0.51 0.38
Kio 2.70 1.85 1.96 1.60 1.54
Ko 4.24 2.79 2.75 2.12 1.87
KigClyy 3.18 247 2.15 2.05 2.32
Ky0Cligo 3.93 2.94 2.53 2.25 2.37
Cly, 1.63 1.15 1.25 0.93 0.78
Clig, 2.23 1.58 1.73 1.06 0.58
ES CK 2.32 0.64 0.28 0.48 0.58
Kz 5.88 2.01 0.90 1.33 1.46
Koo 8.77 3.00 1.69 2.54 2.64
KinCly 7.36 2.27 0.93 1.76 1.55
Ks0Cligo 7.70 3.61 1.11 2.09 1.84
Clyy 3.53 1.03 0.45 0.64 0.64
Clig, 5.49 1.40 0.61 0.71 0.71
it CK 1.60 1.75 1.64 1.16 0.67
Kixn 3.19 2.83 2.51 2.03 1.55
Koo 4.03 3.39 2.58 2.09 1.61
Ki20Cloy 3.77 3.22 2.33 2.04 1.76
KauClig 4.06 3.45 2.72 2.29 1.86
Clyy 2.09 2.10 2.16 1.41 0.66
Clig 3.02 2.76 2.27 1.51 0.75
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Table 6 The dynamics of chloride concentration in resistant and susceptible corn with different treatments %
mhy ol AR it 3 P v HEHI iz Bl SERIY]
Cultivars Plant parts Treatment Joining stage Tasselling stage Filling stage Dough stage Ripening stage
FIR 180 Ui CK 0.94 0.69 0.97 0.64 0.59

Ko 1.11 0.81 1.17 0.78 0.75
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Cultivars Plant parts Treatment Joining stage Tasselling stage Filling stage Dough stage Ripening stage

THL 180 i Ko 1.44 1.03 1.23 0.91 0.87

KinCloy 4.27 291 2.11 1.62 1.36

KaClig 4.56 3.11 2.25 1.73 1.37

Cly, 4.13 2.82 2.04 1.57 1.34

Clig 4.30 2.94 2.13 1.64 1.40

- CK 0.83 0.53 1.40 1.09 0.91

Kin 1.27 1.06 1.59 1.36 1.13

Ko 2.50 3.07 1.56 1.34 1.12

KinClo, 5.82 4.82 2.51 1.97 1.64

KauClig 5.65 2.65 448 3.29 2.74

Cly 4.79 2.29 1.62 1.48 1.35

Clis 522 2.72 2.13 1.72 1.43

- CK 3.06 2.87 1.80 1.28 1.07

Ko 3.09 2.90 1.80 1.55 1.29

Ko 3.02 2.74 3.06 1.89 1.58

KinCly 6.38 5.38 2.93 2.35 2.06

KaClig 6.90 5.90 3.08 2.47 2.16

Cly, 591 441 3.57 2.85 247

Clig 6.61 5.11 4.38 3.47 2.99

T 327 R CK 1.04 0.76 1.06 0.90 0.73

Kin 1.37 0.98 1.28 1.07 0.87

Koo 1.60 1.13 1.48 1.23 1.00

KinClo, 5.25 3.57 2.48 2.05 1.67

KowClis, 497 3.38 2.68 2.18 1.77

Cly 4.09 2.79 2.32 1.88 1.53

Clig 4.76 3.54 2.56 2.06 1.68

EN CK 0.89 0.67 0.84 1.10 0.94

Ko 2.36 2.05 1.31 1.17 1.00

Ko 2.08 1.55 1.95 1.60 1.36

KiaClyy 6.49 4.99 3.96 2.94 247

KaClig 6.45 4.65 3.25 2.46 2.08

Clyy 5.82 2.82 2.82 2.18 1.84

Clig 6.18 3.18 3.58 2.68 2.26

I CK 3.07 2.79 1.84 1.57 1.30

Kin 2.53 2.30 1.91 1.68 1.40

Koo 3.60 342 2.49 2.02 1.68

KinClo, 6.21 6.10 522 4.11 3.58

KaClisy 6.73 5.88 4.72 3.85 3.58

Cly 6.14 5.58 5.07 4.00 3.68

Clig 6.15 6.01 5.54 4.06 3.73
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Table 7 Relationship between potassium content in different parts of corn and incidence of stalk rot

B 2 Root 2£ Stem M Leaf
Growth stages ; p P ; P
ELaE ] -0.859 5 0.000 1 -0.772 4 0.001 2 —0.790 7 0.000 8
Eilipaiait] —0.794 0 0.000 7 -0.7315 0.002 9 —0.7412 0.002 4
TN -0.8823 0.000 1 -0.6853 0.006 8 -0.606 3 0.0215
i A -0.9218 0.000 1 -0.759 5 0.001 6 -0.784 4 0.000 9
SEIH -0.8828 0.000 1 -0.7316 0.002 9 -0.873 3 0.000 1
HE:n=14,
+ oA 362.
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