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Table 1  Effect of potassium application on K* content of rhizosphere soil of cotton in sandy soil

WL . HBFs 1—2mm L K+ & (ppm) ﬂ‘tﬁ’ﬁ%gﬂ§ EREHTHRE
Application K+ content of rhizosphere soil of 1—2 mm E_—liz"f) -3 (%)
ith K Ra f
wit BB R Replication EHE | K* content e ot
in soil accumulation
(K+ ppm) 1 2 3 Average without plant { or depletion
75 86.4 91.7 89.6 89.2+11.4 62.7+5.3 +37.7—46.3
150 163.0 159.3 160.5 160.948.1 106.1+£10.2 | +50.1-53.6
T4 41.3 39.3 38.4 39.746.4 43.6+£2.1 | -5.3—11.9
Without K
(check)
* WRIEEENn BEM p=0.95
Cotton in seedling-flowering bud stage significance p = 0.95
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Fig. 2 Effect ot soil volume on distribution of K+t in rhizosphere soil
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Table 2 Rclationship between soil moisture content and potassium content in rhizosphere soil of cotton

akm(ERw)| TR 0T Sewanns)  |jakm@Ere)| KR AUNe | Sasnans
i (ppm) Rate ot i (ppm) Rate of
Soil moisture Soil moisture
Seil K+ content depletion or Sofl Kt content depletion or
of rhizosphere . of rhizosphere .
content (Wl‘%)s'oil of 1—2mm accumulation lcontent (wt.%)mil of 1—2mm accumulation
6 72.44%3.1 —-24.6 10 68.1+6.1 - 18.6
Bt 12 81.8+3.2 ~14.8 gﬁ 20 74.545.6 -11.0
Sandy 22 109+8.9 +13.5 White| 30 92.0+5.4 +10.0
bleach-
| xmEm ing | RAEESN
soil | Fiw Kt 96.0+7.5 0 paddy | +if K+ & 83.74+5.4 0
(ppm) soil (ppm)
RS, EER P =0.95,

Cotton in seedling-flowering bud stage; Significance p = 0.95.
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Table 3  Effect of soil moisture regime on potassium content ot cotton
+ i BAR(ER%) HHTYRE () AR (K%)
Soil moisture content
Soil (Wt.9%) Dry matter of plant Potassium content ot plant
6 1.72 1.55
B +
12 2.4 1.77
Sandy soil
22 6.74 2.37
EXat 10 3.37 1.81
White bleaching 20 6.12 2.13
paddy soil 30 10.25 2.47
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Table 4 Potassium content of rhizosphere soil of different crops in sandy soil(ppm)

1—2 K+

R 1=2mm Ta K & AREHUZALE | AR | HES K¢ B

2L S Potassium content in soil of 1—2mm from root 4 Kt & (%)

' 8 X K P8 om ?otassium content of Rate of Potassium
Crops Replication soil without plant content of
] 2 3 Average ] as blank accumulation plant

1 i 80.9 83.6 89.6 84.7+19.1 62.7+5,3 29.0—42.9 3.27
Cotton '

*x * 78.6 82.2 82.2 81.0+8.9 71.9+4.9 9.3--14.3 2.11
Barley

fiEmyg | 36.9 35.4 37.3 ] 36.5+4.3 34.5+4.0 26-8.1 1.58
Vetch

* ZiaiR p= 0.95, Significance p == 0.95
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WA K REER TR R R b S A A B s R AR FE A A B AR
RWA B R, M—ENTEAKS SR TRIRS I K EE, RitthnT L%
iKY WA Baht. Ioh, ERARBBERAN, ARMBARY KT ENEELR.
EF LAY L K* B EBHE, TR BYE AN E W TLURARIBAE, XK
RELBOEKNEERGETNE. ATERBREHFTHROTSREAB K TERK, AT
FAY R 10 BRLUSS, MEE—-BRERR -3 BROBEN. MH, E—ERNHEL
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HTHREATERMEANBRARLSS, EEEERFZERS| K* AL, il
PG AR TR KRG T, RRIEDRKRE 1—3 BRMFX L3 05R 716 HHENE
K* B3, U4, BT K EEMEALRER, EREWHETREREEN B TENE
WEMAARFTE K* WRARNINE BETROMX 100 K RERE. AXX
HENIEFRBHEELE PR |
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THE NUTRIENT STATUS OF SOIL-ROOT INTERFACE 11. THE
ACCUMULATION AND DEPLETION OF POTASSIUM

Xu Manli and Liu Zhiyu
(Institute of Soil Science, Academia Sinica Nanjing)

Summary

The present article deals with the study of K+ status in rhizosphere soil of cotton,
barley and vetch by means of the potassium selective microelectrode and frozen slice meth-
ods.

It was found that there were some factors affecting the either accumulation or deple-
tion of K* in rhizosphere soil of plants. The moisture content of soil was the main factor
to induce the change of K+ status. When the moisture content was lower than the field mois-
ture capacity, there appeared a depletion gradient in rhizosphere. On the contrary, while it
was higher than the field moisture capacity, an accumulation zone occured. Under sufficient
soil moisture condition, the difference in soil types with different content of available potas-
sium significantly influenced the rate of K+ accumulation, e. g., in the cultivated loessial
soil (194 ppm K), the content of K+ within the soil of 1 mm was higher by 86% than that
within the soil of 3 mm from the root surface, while in percolating paddy soil (86 ppm K),
it was higher by 60%, and in white bleaching paddy soil (47 ppm K) and sandy soil (43
ppm K), they were only higher by 139 and 33% respectively. In addition, applying K fer-
tilizer to the soil mentioned above markedly increased the rate of K+ accumulation. The
distribution of K+ in rhizosphere was also affected by the volume of soil which could supply
K+ for crop. For example, in a soil with the volume of 64cm’. the K+ content of rhizosphere
was gradually decreased and a depletion gradient appeared; whereas in a soil with the volu-
me of 1500 cm?, there occured K+ accumulation zone no matter whether it was sandy soil or
white bleaching paddy soil. The root portion and plant species were also associated with the
K+ accumulation or depletion of rhizosphere soil. For cotton in seedling-flowering bud stage,
the K+ content in the rhizosphere soil of the upper root portion (5 cm below node) was
higher than that of the lower portion (10 cm below node). The K+ depletion rate and ex-
tent in rhizosphere soil of batley and vetch was larger than that of cotton. In other case, ho-
wever, the K+ accumulation rate in rhizosphere soil of cotton was higher than that of barley
and vetch. Consequently, it seems that the cotton roots are more liable to assemble swil K+
than bartley and vetch.

It is concluded that the intensity, capacity of potassium supply and moisture content
of soil, are the important factors affecting K+ accumulation or depletion in rhizosphere. In
addition, the property of plant roots also plays an important role for K* in soil moving to-
ward the root surface.

7Y



