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ARTICLE INFO ABSTRACT

Article History Two field experiments were conducted at the Experimental Farm of the
Received: 24/1/2019 Rice Research and Training Center (RRTC), Sakha Research Station,
Accepted: 1/3/2019 Kafrelsheikh, Egypt, during two seasons of 2016 and 2017 to study the

response of some rice cultivars to some potassium rates. The
Keywords: experimental design was a split- plot system with three replicates. The
rice; varieties; yield;  main plots were occupied by the eight rice cultivars “Sakha 101,
potassium; Sakhal02, Sakhal05, Sakhal06, Giza 177, Gizal78, Gizal79 and Giza
fertilization; rates 182”. While, the sub-plots contain four Potassium rates (0, 50, 100and

150% from recommended of K=RDK). Panicle length (cm), number of
filled grains/panicle, 1000- grains weight (g), biological, grain, and
straw yields (t/ha.), hulling %, milling %, GT%, amylose, grain K
content, grain protein content (%) were determined in both seasons.
The obtained results revealed that all cultivars were affected
significantly regard their respect to K fertilization due to their
genetically differed. Moreover, the rice cultivars Giza 178, Sakha 101
and 102 had a significant response with increasing K- fertilizer rate up
to 150 from the recommended dose (RDK) as compared with other
cultivars under the study.
INTRODUCTION

Salt stress is one of the major abiotic stress factors that affect almost every aspect of
Rice (Oryza sativa L.) is considered one of the most important food crops worldwide. It has
grown in a wide range of climatic zones (Osman et al., 2013). In Egypt, the area devoted to
rice cultivation is about 673000 ha and the average yield of rice reached about 9.3 t/ha, while,
the cultivated area in the World reached about 160 million ha with an average 4.6 t/ha (FAO,
2016).

Potassium (K) is a macro- element known to be very dynamic and a major contributor
to the organic structure and metabolic functions of the plant. Adequate K supply is also
desirable for the efficient use of Fe, while higher application of K result in competition with
Fe (Celik et al., 2010). Potassium is involved in a number of physiological processes like
osmoregulation, cation—anion balance, protein synthesis and activation of enzymes. Scrutiny
of the past and recent information on K status over four decades showed that there is a
gradual decline in K status in soils from high to medium and medium to low. Potassium
deficiency increases in poorly drained soils, partly because toxic substances produced in
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highly reduced soils retard K uptake and partly because less soil K is released under these
soils. Environmental stresses reduce the rice growth and severely affect the seedling
biomass, photosynthesis, stomatal conductance, plant water relations and starch metabolism
(Farooq et al., 2009).

Rice plant significantly responded to increasing potassium level up to 75 or 171 kg
K2O/ha (Abd El- Rahman et al., 2004). Paddy yield and its components of rice averaged
across six districts showed that the highest values for the number of grains/panicle, 1000-
kernel weight, paddy yield and minimum percentage of sterile grains were observed in plants
receiving split use of Potash. The whole of potash applied at transplanting and no application
of potash ranked at second and third position respectively with respect to all characters. The
increased grain yield of rice with split applying of K was attributed to the continuous supply
of K during the crop growth period (Awan at al., 2007). Increase in K doses from 100 to
125% improved grain yield significantly. Agronomic efficiency of K was progressively
increased with incremental doses of respective nutrients. Energy use efficiency of K is
remarkably high, particularly with the first increment. Incremental doses of K over the
recommended dose recorded significant improvement in uptake of respective nutrients.
Grain quality and milling characters were significantly influenced by incremental doses of
K taking consideration the economics, nutrient depletion and quality characters (Dakshina
Murthy et al., 2015).

The objective of this investigation was to evaluate the performance of some rice
cultivars productivity under potassium fertilization rates.

MATERIALS AND METHODS

Two experiments were carried out at at the Research Farm of the Rice Research
and Training Center (RRTC); Sakha, Kafr EI-Sheikh, in cooperation with the Rice Training
and Technology Center (RTTC), Alexandria, Egypt, during 2016 and 2017 seasons to
investigate the response of some rice cultivars to different rates of potassium fertilizer.

The preceding crop was clover in both growing seasons. Soil samples of the
experimental sites were taken at the depth of (0-30 cm). Some physical and chemical analysis
of soil samples are presented in Table (1) and were determined according to the method
described by Chapman and Pratt (1978).

Tablel. Some soil properties of the experimental sites in 2016 and 2017 seasons

Soil properties | 2016 | 2017

Mechanical analvsis
Sand % 18.90 19.50
Silt % 2550 26.00
Clay % 35.60 54.50
Soil texture class Clay Clay

Chemaical analysis

Saturation percentage (SP) 73.06 71.60
ECe (Soil past at 25%C) 2.02 230
pH (1:2.5) 817 8.03
CaC0Qs (Calci meter method) % 227 243
Soil ECE (c molkg) 3050 2980
So1l-0.M. (Walkly & Black) % 1.65 1.53
Available N (K-sulfate extract)) ppm 66.34 57.07

Available K (g’kg) 5.40 5.53
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The experimental design was a split- plot design with three replicates. Each subplot
size was 10.50 m? (3 m in length and 3.5 m in width). The main plots were occupied by the
eight rice cultivars “Sakha 101, Sakhal02, Sakhal0O5, Sakhal06 Giza 177, Gizal78,
Gizal79 and Giza 182" provided from rice Research Section of Agriculture Research Center,
Ministry of Agriculture in Egypt. The four applications of K- fertilizer ““0, 50, 100 and 150%
from the recommended dose of K” (RDK) were distributed at random in subplots in the two
seasons.

Mineral nitrogen fertilizer at a rate of 168 kg N/ha was added at two equal doses. The
first dose was added 15 days after transplanting, the second one was added 25 days later. In
the two experiments, N- fertilizer was added on the form of urea (46.5 % N). Super
phosphate fertilizer and Potassium sulphate fertilizer treatments at the rate of (0, 50%=30,
100%= 60 and 150% from RDK= 90 kg K>O/ha) were applied during soil preparation. All
the other agronomic practices were done as recommended.

Studied characters i.e., panicle length (cm), number of filled grains/panicle, 1000-
grain weight (g), biological, grain, and straw yields (t/ha), hulling %, milling %, head rice
(%), Amylose %, GT, grain protein and K content were recorded in both seasons.

Rice samples (150 g for each) were taken randomly; samples were cleaned and
dehulled with an experimental Satake huller machine and polished in Satake miller and
tested according to standard evaluation system of IRRI (1996).

Protein content was determined for brown rice, according to the standard Micro —
Kjeldahl method. Then, the estimated nitrogen content was multiplied by a factor of 5.95 to
obtain crude protein content. Amylose content was estimated by the simplified procedure
reported by Juliano (1971), and Gelatinization temperature was recorded according to Little
et al. (1958).

All collected data were subjected to analysis of variance according to Gomez and
Gomez (1984). All statistical analysis was performed using analysis of variance technique
by means of CoStat computer software package (CoStat, Ver. 6.311., 2005). The least
significant differences (LSD at 0.05) was used to compare the treatment means.

RESULTS AND DISCUSSION

The results are shown in Table (2) revealed that there were significant differences
among the eight rice cultivars in panicle length, the number of filled grains/panicle and 1000-
grain weight, where the rice cultivar Sakhal05 recorded the longest panicles (22.9 and 22.0
cm) followed by Giza 178, Gizal77 and Sakhal06.0n the other hand, the rice cultivar Sakha
102 detected the shortest panicles were (21.1 and 21.0 cm), respectively in 2016 and 2017
seasons. Meanwhile, Giza 178 produced significantly the highest values of the number of
filled grains/m? (175.2 and 186.8), and 1000- grain weight (25.5 and 27.9 g)). While, Sakha
102 cultivar recorded the lowest number of filled grains/panicle (124.0 and 130.8) in the first
and second seasons, respectively. These results may be due to the genetic makeup of
different cultivars.

The recorded results in Table (2) showed the significant effect of rates of K-
fertilization, where 150% from RDK ( 90 Kg K:O/ha) gave the highest mean values of
panicle length (22.9 and 22.5 cm), number of filled grains/panicle (144.2 and 145.9 grains)
with no significant between this treatment and 100 % from recommended dose (60 kg
K20/ha) which gave the highest 1000- grain weigh (25.2 and 26.0 g) in 2016 and 2017
seasons, respectively. While, the lowest values of panicle length (20.0 and 19.9 cm), number
of filled grains/panicle (123.1 and 135.0 grains) were recorded under the control treatment
(0% RD) during both seasons, respectively. These results are in harmony with those obtained
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by Abd El- Rahman et al. (2004), Zayed et al. (2007), Farooq et al. (2009) and Dakshina
Murthy et al. (2015)

The interaction between rice cultivars and K- fertilization rates had a significant
effect on these traits, where 150% from RDK with Giza 178 gave the longest panicles in the
first seasons and with SakhalO1l in the second season. However, Giza 178 recorded the
highest mean values of the number of filled grains and weight of 1000- grain weight with
100% of RD of K in the first season, and with 150% from RDK in the second season,
respectively. On the other hand, Sakha 101 with (0%=control) recorded the shortest panicle
length (17.8 and 18.3 cm) and 1000- grain weight (20.7 and 20.3 g), while, Sakha 106 with
0% RD from K gave the lowest number of filled grains (111.0 and 114.0 grains) in the first
and second season, respectively.

Table 2. Yield attributes of eight rice cultivars as affected by K- fertilization rates and their
interaction in both seasons

Seasons
i Treatments 3016 W07
_i‘-_tErif:ute; A) Rice B K- fertilization rates Average L3D at 0.05 _ B) K- fertilization rates Averaze LEDat '.'.
cultivars 0% 0% | 100%% | 150% A A B SR o 0% | 100%% | 1530% A A B
Sakha 101 17.3 214 | 238 | 220 213 183 | 244 | 234 | 245 227
Sakha 102 | 183 125 ] 186 | 2349 211 03 ) 21 ] 201 [ 220 211
Sakhal(s 23 129 | 123 ] 232 2249 20 | 214 ] 5[ 28 20
Panicle Sakhal)d 224 222 | 215 | 220 220 10 114 [332 | 214 124 | 205 | 227 210 1.0 | 111
length (ocm) | Giza 177 W4 | 214 [ 236 | 225 220 204 ] 203 [ 211 | 205 206
Giza 178 18.3 224 | 230 | 240 221 180 | 224 [ 238 | 337 220
Giza 179 183 125 | 114 | 232 214 189 | 206 [ 2048 | 214 204
Gizalg2 203 233 | 211 2.1 21.7 190 | 251 | 212 | 234 217
Average B 00 [ 23| 0 | 19 1909 | 218 | 215 | 225
Sakha 101 [ 1284 | 1497 | 1290 [ 1383 [ 1364 1568 | 1663 [ 147.7 | 1516 | 1336
Sakha 102 | 1122 | 1172 33| 1240 1307 | 1316 [ 12846 [ 1523 1308
Number of Sakhal(5 | 1286 | 1224 11;.-1] 126.3 13@.9: 121.0 [ 133.1 1203
" filled Sakha106 | 1110 133.:1 1271 _ lli.g 133.:- 1-1—_§ 135.% 132.(15
eraing/pancild] Giza 177 1266 | 128.7 1282 | 88 3.9 168 | 1187 | 133.1 [ 1257 [ 147.7 1313 | 104 | 64
’ - Giza 178 1347 | 1406 175.2 1827 | 1847 [ 1843 [ 15853 186.8
Giza 179 1127 | 1457 137.0 119.0 [ 1413 ] 1317 | 1341 136.5
Gizalg2 13033 | 13146 1344 1319 | 1300 [ 1383 | 1567 | 1345
Average B 1231 | 1333 1350 | 1449 [ 1420 [ 1459
Sakha 101 | 207 257 239 203 ) 277 ] 273 | 283 239
Sakha 102 | 247 250 23.8 2017 | 1800 | 187 [ 18.0 19.6
Sakhal(s 217 240 24.0 220 | 260 | 287 [ 283 263
1000- zrain | Sakhal(§ 23 250 23.1 233 | 243 [ 273 | 333 251 0.19 | 0.17
weight (z) | Giza 177 237 250 138 0166 | 0165 [ 047 | 230 | 233 [ 267 | 260 24.8
(Giza 178 200 | 270 255 270 | 267 [ 287 | 280 279
Giza 179 223 243 247 233 | 333 [ 253 | 350 243
Gizalg2 2.7 220 3.3 3 24.1 257 | 237 | 287 | 273 239
Averace B 26 | 248 [ 252 | 248 233 | 241 ] 263 | 260

The results shown in Table (3) indicated that there was significant differences among
the eight rice cultivars in yield attributes, where the rice cultivar SakhalOl recorded the
heaviest biological yield (11.4 and 13.1 t/ha), straw yield (7.4 and 8.6 t/ha) and grain yield
(4.0 and 4.5 t/ha) followed by Gizal82 in biological and straw yield, and Giza 178 in grain
yield in both seasons. On the other hand, the rice cultivar Gizal79 gave the lowest biological
yield (8.5 and 10.6 t/ha), straw yield (5.4 and 6.2 t/ha) and grain yield (3.1 and 3.7 t/ha),
respectively in both seasons. These results may be due to the genetic makeup of different
cultivars.

Further, Table (3) showed the significant effect of rates of K- fertilization, where
150% from recommended dose (90 Kg K.O/ha) gave the highest mean values of biological
yield (10.9 and 13.1 t/ha), straw yield (7.1 and 8.7 t/ha) and grain yield (3.8 and 4.4 t/ha),
respectively in both seasons. The lowest values of biological yield (8.3 and 10.0 t/ha), straw
yield (5.2 and 6.3 t/ha) and grain yield (3.1 and 3.6 t/ha) were recorded under the control =
untreated treatment (0% RDK) during both seasons, respectively. These results are in
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agreement with those obtained by Abd EI- Rahman et al. (2004), Zayed et al. (2007), Farooq
et al. (2009) and Dakshina Murthy et al. (2015)

The interaction between rice cultivars and application of K- fertilization rates had
significant effect on these traits, where fertilizing Giza 178 by 150 % from RDK fertilizer
recorded the highest values of biological yield (12.2 and 14.8 t/ha), and straw yield (8.2 and
10.2 t/ha) in both seasons, respectively. Meanwhile, Sakhal01 with 100% K (RD) recorded
the highest mean values of grain yield (4.4 and 5 t/ha) in 2016 and 2017seasons, respectively.
On the other hand, Giza 182 with (0%=control) recorded the lowest biological yield (7.6
t/ha) in the first seasons, but in the second season Sakhal06 with untreated gave the lowest
biological yield (8.16 t/ha), while, Sakha 102 or Giza 178 with 0% RD from K gave the
lowest straw yield (4.7 and 4.4 t) in the first season and the second season, respectively,
while the lowest grain yield (2.5 and 3.0 t/ha) was recorded with Gizal82 + no K application
in both seasons.

Table 3. Yield attributes of eight rice cultivars as affected by K- fertilization rates and their
interaction in both seasons

Seasons
Yielg | [reatments 2016 017
Atmbutes | A) Rice B) K- fertilization rates Average LSD &t (.05 B) K- fertilization rates Average L5D at 0.05
varieties | 0% | 3094 | 100% | 150% A A B | AxB | 0% | 300 | 100% | 150% A A B [AxE
Sakha 101 [ 76 | 126 | 133 11.2 114 00 | 145 [ 154 [ 133 13.1
Sakha 102 [ 7.6 | 9.12 2.0 12.0 04 101 | 116 108 | 144 11.7
Biolosical Sakhal(s [102] B2 28 a4 9— 1.7 | 088 | 23 12.0 9.8_ 116 | 119 113 _
vield Sgkhal_ﬂ_ﬁ 84| 80 84 10.3 83 816 [ 117 89 117 10.4 1210073 21
(tha) Giza 177 94 | 96 98 g 87 102 | 114 116 | 123 114
y Giza 178 81| 104 10.3 122 103 104 | 122 [ 123 14.8 124
Giza 179 1.7 1.3 79 11.0 g3 103 21 9.7 132 10,46
Gizal22 74 | 134 ] 109 10.9 10.7 05 | 124 ] 129 [ 128 119
Average B 83| 101 | 100 10.9 100 | 116 118 | 131
Sakha 101 [ 48 | B2 2.1 1.3 74 3.7 2.6 w4 [ &5 26
Sakha 102 [ 47| 57 5.6 8.0 6.0 6.7 1.7 6.8 258 78
Straw Sakhalds 6" 51 6_.6 5.8 §.1 _ _ _ _9 6_.1 78 7.7 T4
:"E_].(Li Sa_khil_ﬂ_é 33 6.4 Wl .1 :" 167) 076 215 i1 58 6.0 28 ?.9
Iit'hatl C—]_za 1_.' ! 6.4 6.0 37 7.0 6.3 @.6 73 ?.9 29 74
y Giza 178 40 6.8 6.5 82 6.4 3.7 8.1 78 102 20 1.0 | 061 1.7
Giza 179 51 45 48 7.1 54 44 16 6.0 6.9 6.2
Gizal82 49 | 102 1.3 1.2 74 6.5 8.3 g8 g5 21
Averaze B 5.2 6.6 6.3 7.1 6.3 16 7.6 27
Sakha 101 28 44 44 43 4.0 33 49 3.0 4.8 43
Sakha 102 | 29 | 342 34 40 34 34 39 4.0 4.3 4.0
Grain Sakhalds 33 3.! 32 36 3— _ _ 4.1 37 38 42 4.0
vield Sa_khil_ﬂ_é 31 33 33 42 33 039) 03 1.03 38 41 3.8 4.8 41 039036 1.048
(hay |Cz2lll [30736[ 41 [3 ) 36 [ 41| 47 [ 34 [ 40
. Giza 178 41 ] 36 4.0 40 39 47 41 43 4.6 43
Giza 179 26| 28 31 39 31 32 33 37 44 37
Gizal22 23] 32 3.6 3.7 33 3.0 3.9 4.1 43 38
Average B 31] 33 36 g 36 40 42 44

Additionally, Table (4) showed the effect of cultivars K- application rates and the
effect their interactions on hulling%, milling %and head rice % of eight rice cultivars during
2016 and 2017 seasons.

There was a significant difference among the eight rice cultivars in all grain
characters, where the rice cultivar Sakha 106 recorded the highest values of hulling, but
Sakha 102 gave the highest values of milling and head rice in 2016 and 2017, respectively.
On the other hand, the rice cultivar Gizal82 gave the lowest hulling, milling and head rice
percent ayes in both seasons. These results may be due to the genetic makeup of different
cultivars.

Furthermore, Table (4) revealed that increasing K rate from 0 to 150% from RDK
increased hulling, milling, and head rice %, where 150% from RDK (90 Kg K.O/ha) gave
the highest mean values of hulling milling and head rice % as compared with control (0 Kg
K20O/ha) which recorded the lowest values of those characters during the two seasons,
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respectively. These results are in harmony with those obtained by Abd EI- Rahman et al.
(2004), Zayed et al. (2007), Farooq et al. (2009) and Dakshina Murthy et al. (2015).

The interaction between rice cultivars and K- fertilization rates had a significant
effect on those traits, where fertilizing Sakhal06 by 150 % from RDK recorded the highest
value of hulling %, while Giza 182 + 100 % RD K gave the highest milling % and head rice
in both seasons. Meanwhile, the lowest hulling %, milling % and head rice% were recorded
with Giza 182 + control (0% RDK) in 2016 and 2017seasons (Table 4).

Table 4. Grain characters of eight rice cultivars as affected by K- fertilization rates and
their interaction in both seasons

SA0Ms
Treaments 2016 T
] Grain B E- fertilization rates w LiDat0.05 B E- fertilization rates - LD at 0.05
characters A Rice & &'
verigies | 0% | 30% | 100%% | 130%: ?r T la |= AxB | 0% | s0% | 100%: | 130%% ﬁr T la |B |a=xm
Sakba 101 | 76 [ 72E | 204 | 2006 [ &0 B04 [ 803 | 211 | 214 200
Sakma 102 [ 7eo [ 201 [ @04 | =07 I 807 | 808 | 212 [ 13 210
Sakialls EETEEFEEZE Y B0.6 | 808 [ =12 | 214 21.0
N 501 | 204 | 0@ | 212 a7 | 008 [ ood | oar [ E1o [ 812 | ste | 10 g15 | 007 003 [ o1z
Hullee ® EEEEER TR R a0.0 B0.6 | 807 | =07 | &1 208
Giza 178 780 | 704 | 7ev | oo | qos 706 [ 802 | =03 | =04 202
Giza 179 7ag [ a3 [ 7es [ TeE | o3 707 [ oo | zo2 | 204 201
Gizal B2 7a4 [ a1 [ Ter | Te3 700 700 | 7es | e [ =01 700
Average B w5 | 7es| smoo| w02 03 | 805 | o8| sLo
Sakmal0l [ TLI | iz [ s | 7L 714 e | 21| s 13 2
Tada 102 [ o6 [ 0@ [ T3] TI4 | T1a T4 [ 717 ] 11 718
Sakialds 706 | ToE | 7in | TL3 L0 713 | 713 1.2 | 710 7.1
L, | Bakhalld 704 ToE [ LI TL3 oo | 005 oeE | ol0 [ 7LI | 71E 10 | 711 717 | 006 [ond | oar
Millmz % T [ os [ 07 | 0 | Ll | ne 0| 715 | 716 | 18 13
Giza 7R Go4 | 6BS | gm0 [ &0 S8 01 [ a4 [ d06 [ 700 | &0
Giza 179 ol | e23 | 606 [ 700 | gos g0 [ 701 | To3 | 70T 703
Gizal B2 o6 | éBo | é03 [ &n7 0.1 03 [ 2a [ 701 | 703 500
Averaze B aee | wo2| Tos| 7o 707 | Toe| TLI| TLS
Bakha 101 | 632 | 655 | &30 | &6l 5.7 63.6 | 630 | 663 6.4 661
Sakha 102 G621 | 665 §6.0 7.1 55,7 §6.6 | 660 | 673 §7.6 &7.1
. Sakhalls 40 | 651 554 558 £33 §3.3 | 6335 | 638 §6.2 657
HeadRice "50al06 | ga6 | 650 | 655 | d5g | 52| 006| 002 | 008 | 650 | 654 658 | 462 sig | 007 | 003 | 008
- Giza 177 05 | 13 | 18 [ 22 1.5 gog | §L7 | 611 | 416 618
Giza 178 08 | 600 605 510 603 g0l | G04 | G0.8 §1.3 §0.7
Gizal7a 511 | 625 3.0 534 2R §16 | §3.0 | 633 §3.8 632
Gizal B2 383 | 300 | 360 | &0l 50.4 330 | 504 600 [ 603 307
Average B 27| 31| 36| 640 £3.0 | 635 | 630 | 643

Table (5) show the effect of cultivars and the rate of K- application and their
interactions effect on amylose %, G.T. %, K concentration and protein content during 2016
and 2017 seasons.

Table (5) revealed the significant response of rice cultivars to K- fertilization in grain
composition characters, where the rice cultivar Sakhal02 recorded the highest value of
amylose % (19.0 and 17.2), GT (5.0 and 5.0) and protein content (7.5 and 8.7 %), while the
highest values of grain K content % (0.45 and 0.45) were recorded with Giza 178 in both
seasons, respectively. On the other side, the rice cultivar Gizal78 recorded the lowest values
of amylose (16.4 and 15.5), however, Giza 179 gave the lowest GT% and protein % while
the lowest K concentrate in grain was obtained by Sakhal01, 102, and Giza 182, respectively
in both seasons. These results may be due to the genetic makeup of different cultivars.

Results in Table (5) revealed that increasing K rates up to 150% = 90 kg K>O/ha
increased the values of grain composition, where the highest values of amylose % (18.2 and
16.8), GT% (4.7 and 4.6), grain K content (0.44 and 0.45%) and grain protein content (7.2
and 8.2%) was obtained by application of 150% from RDK at the rate of 90 Kg K>O/ha as
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compared with 0 % of RDK in both seasons, respectively. These results were confirmed by
Abd EI- Rahman et al. (2004), Zayed et al. (2007), Farooq et al. (2009) and Dakshina Murthy
et al. (2015).

The interaction between rice cultivars and K- fertilization rates had a significant
effect on grain composition characters. Sakha 102 + 150 % from RDK recorded the highest
value of amylose (20.1 and 18.0%), and protein % (8.4 and 9.6 %), while interaction between
Gizal82 and 50% and 150% recorded the highest GT% (5.7 and 5.7) but Gizal78 with 100%
RDK gave the highest grain K % (0.48 and 0.48) in both seasons, respectively. Meanwhile,
Giza 178 with 150% and Gizal77 with 50% RDK recorded the lowest amylose %, however,
the lowest GT was recorded with Gizal82 + control (0 RDK) and Gizal77 gave the lowest
K- content in the first and the second seasons, respectively. Concerning grain protein
content, the lowest percentages were obtained from Giza 179 +100%RDK in the first season
(6.2%), whereas in the second season Sakha 106 +0 K application gave the lowest grain
protein content (6.6%) .

In general, it was remarkable that increasing K fertilization positively affected all
studied characters because K deficiency decrease for example the number of reclines per
panicle, because of this it was shown the rice yield suffered a great decline, where K was
lacking at the Panicle formation stage.

Table 5. Grain composition of eight rice cultivars as affected by K- fertilization rates and
their interaction in both seasons

Treatments 018 Sea:ufal_
Grain composition = = —
characters A) Rice E) K- fenilization rates Averaze LED at 0.05 B K- fertilization rates n.&fge LED at 0.03
verlenes 0% | 30w | 100w | 1iow 4 Y E | AzE [ 0% | 100% | 130% i E [ AzE
Saka 101 15, | 163 | 175 | 1617 178 T80 | 152 | 1.8 161 [
Saka 101 B3 | 181 | 183 1 150 137 | 180 71 150 71
Salls 175 | 168 | 172 184 174 61 | 153 73 ) i3
Amrylose Saknalls 61 | 187 | 188 178 164 T80 | o2 | 1% 174 | 178 0.1 17.0 56 008 | 054 | 1
3 T 177 63 | 158 | 184 I 173 51 | 144 76 71 1
Gz 18 63 | 168 | 187 JEX 164 i | 158 37 JER i3
Ciza 10 T66 | 181 | 176 178 173 30 | 160 3 161 163
Gimalil 5.0 | 166 | 193 184 i 168 | 114 &8 T4 1
Avenazz B 171 | 176 | 180 152 61 | 183 161 168
Saka 101 i3 0 17 ) 3 13 i 50 i3 X
Sakha 102 3 37 50 7 %] i 50 [¥] 50
A Saknalls 3 [X] N 50 X 10 i3 50 i3 [X]
Celatinization  —TmTg 30 | 20 i3 BN i1 N RS 12 i 17 50 3 0% | o [
temperanuze (GT%) Mmooy 33 | 4 ¥ ] i3 I S 0 X
Giza 178 50 | 47 13 ] [X] 3 37 7 37 £
[T ER ) 70 ] 3 10 a7 7 X 3
Cizalil N A i [N 3 50 [} 3
Averaze B 31 | 4% 13 17 10 X 13 I8
Saka 101 038 | 0al ] JEE GEDY 037 | 042 | o4l (X} pEN
Sakha 102 0 | 04s 37 047 04l 036 | 036 | 0.8 .48 041
Sakalls 135 | 043 r 047 [EH 040 | 034 | 043 [EE] 043
GrinE Skalis 031 | 043 | 048 048 (XX 0030 | 0.032 | 006 | 038 | 047 | 048 048 048 003 | 001 | 008
concentrafion (%) | Giza il 033 | 045 | 04 042 04l 035 | 045 | 044 (XX 041
Giza 178 138 | 046 | 048 047 [E5 041 | 04 | 047 (L 04
[TeN) (Y 045 [EE 038 | 034 | 04t (X pEE]
Cizalil 036 | 043 | 04% 041 04l ] 05 | _nad 041 pEN
Averaze B 137 | 04 31 034 038 | 04 | 048 [E5
Sk 101 [ g T8 ] g g 73 i3
Sakha 102 7.0 3 ) p) T4 2 5.6 H
Saknalls 73 | 16 1 51 i1 [ i3 53 T
Grain protein contens | 302106 S 71 w7 ] T8 | 036 | 1m 58 50 12 X T 036 | 038 | 1D
(%) Giza 117 50 | 6% 1 [ is i ) T 73 3
Ciza 18 56 | 60 [ 3 57 7.1 Bl B 50 7
Giza 170 71 | 63 [ 33 57 58 50 L 78
Gimaliz S [ 3] it il 73 78 78 79
AveazE B 68 | 71 70 71 74 i1 i1 12
Conclusion:

Finally, it could be concluded that all tested cultivars were highly significantly
differed decreasing that these differences were due to the difference in their genetic
background. The eight rice varieties had a different response to increasing K- fertilization
up to 150% from recommended dose (RDK) at the rate of 90 kg K2O/ha in all characters of
yield and grain characters under this study, where Giza 178, Sakha 102 and Sakha 101with
150 % RDK during the two seasons
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