
Minufiya J. Agrie. Res. Vol. 28 No.2: 527 - 546 (2003)

SUGAR BEET PRODUCTIVITY AS AFFECTED BY SOIL
MOISTURE DEPLETION LEVELS AND POTASSIUM

FERTILlZA'nON
A.A. EI-Sabbagh; S.A. Abd EI-Hafez; A.Z. EI-Bably and

E.I. Abou-Ahmed
Soil, Water and Environment Res. Inst. Agric. Res. Center, Giza, Egypt.

(Received: Feb., 2, '2003)

ABSTRACT: Two field experiments were conducted at Sakha Agricultural
Research Station Kafr EI-Shelkh, Governorate during the two successive
seasons 199912000 and 200012001 to investigate the effect of irrigation after
4lJ..45%, 60-65% and 80-85% depletion of available soil moisture, and three
potassium levels (0, 24 and 48 kg K20lfed.) on sugar beet yield and itS water
relations. A split plot design with four replications was used. Irrigation
treatments occupied the main plots, while potassium levels arranged in sub­
plots. Results obtained showed that:

Increasing soil moisture depletion from 40-45% to 80-85% significantly
decreased root diameter (2.60%), root weight/plant (5.05%), top yieldlfed.
(4.58%), root yieldlfed. (3.56%) and sugar yieidlfed. (2.66%). On the contrary,
root length, total soluble solids. and sucrose percentag~ were increased by
2.36, 1.16 and 1.32%, respectively. 'Irrigation treatments and potassium
fertilization had no significant effect on purity percentage. Increasing
potassium levels from zero to 48 kg K20lfed. significantly increased all
studied traits.

Seasonal water consumptive use values were 60.90, 55.43 and 46.28 em for
irrigation after the depletion of40-45%, 60-65% and 80-85% in available water,
respectively. Water use efficiency values for both root or sugar yields
increased as soil moisture depletion increased. Most of the water consumed
was removed from the upper soil layer (0-15 em) of soil profile. Seasonal
water use and water uptake by roots were slightly increased, while water use
efficiency for both root or sugar yields significantly Increased as potassium
levels increased up to 48 kg K20lfed. The calculated value of 0.81 and 0.88 for
crop coefficient (Kc) can be used in order to calculate the water consumptive
use of sugar beet in North Delta area as estimated by the aid of Penman and
radiation methods. The sugar yield was highly significant and positive as
associated with root yieldlfed. and water consumptive use, while it was
significantly negative to water use efficiency.
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