J. Adv. Agric Res. (Fac.Agm.SahaBusha)

Effect of mtrogen fertilization in relation to yield
and quality on some sweet sorghum varieties.
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ABSTRACT

Two field experiments were carried out the in fwo Successive seasons 2003 and
2004 at Shandawee! Agricuttural Research Station, Sohag Govemnorate o Study the effect
of three levels of nitrogen ferlilizer (50, 75 and 100 Kg N/fed), on growth characters, juice
quality parameters and yield and yield components of some sweel sorghum varistics
(Umbrella, Smith, Leati, Williams, Tracy Planter and S.8. 301). The treatments were
arranged in split-plot experimental design in four replications, the variefies were allocatod in
the main plot while the levels of nitrogen fertilizer were distributed at random sub-plots. The
most important results were summarized as follows: Nitrogen ferilization level (100 kg
Nffed.) led to attain the highest values of growth characters, yield and juice quality due to
Significant increase of plant height, plant diameter, yield stalk (gross and stripped), juice
exiraction percentage, T.5.5.%, Sucrose % and purty%. While bagasse yield were
increased by decreasing nitrogen fertilizer level up to 50 kg NAed. Wilkams, Tracy, Pianter
and Leati variety showed superiority of growth characters, yield and juice quality parameters
over the other studied variety. As fore, the interaction between the nitrogen ferilization levels
and seven sweet sorghum varieties had significant effect for most aforementioned studied
trails in both seasons under study. Finally, growing Williams, Tracy and Planter varieties and
application nitrogen ferilizer level at 100 kg Nffed could be recommended under Schag
Governorate condition.

INTRODUCTION

The sorghum (Sorghum bioclor L. Moench) is one of the most
important and useful crops in summer season. The name “sweet sorghum”
is used to identify varieties of sorghum that are sweet and juicy. These
sweet stalk varieties of sorghum are called “ sugar sorghum”. Yield and
quality of syrup are influenced by variety, fertilization, plant population, soil
type, climatic condition and manufacturing methods. However, variety and
fertilization are the most important especially under local conditions
(Mokadem, 1994).

Regarding, the effect of niirogen fertilization on sweet sorghum
characters, Rajput et al. (1983) indicated that application of 70 kg N/acre
attained the best ptant height of stalks. Saini and Singh (1985) amounted
that the highest sucrose content was obtained with 150 kg N/ha. While,
Abbas and Al-younis (1988). indicated that increasing nitrogen rate and
plant population increased plant height, yield of stripped statks and sugar
yield. E}- Maghraby et al. (1989) started that increasing nitrogen fertilizer
levels up to 80 kg Nffed, reported significant effect on plant height, stalk
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diameter, T.5.5.% and juice extraction percentage of sweet sorghum.
Taha (1990), Galani et al. (1991) and Taha et al. (1994) obtained that the
application doses of nitrogen up to 90 or 105 kg NAed, increased
significantly plant height, number leaves per plant, stalk diameter, yield of
statk juice, T.5.8.%, sucrose % and punty% of sweet sorghum. El-
Maghraby et al. (1990) and El-Taweel (1994) reflected that increasing
nitrogen levels up to 90 kg Nffed led to significant increases in juice
extraction%, T.8.5.% Sucrose% and purity% Assran (1895) reported that
the highest values of plant height, stalk diameter, yield of stalk, T.S.5.%,
Sucrose %, reducing sugar%, purity%, juice yield were attained with
-increasing nitrogen fertilization up to 120 kg Nffed. as well as nitrogen
application significantly increased total dry biomass, fresh stalk yield and
juice yield. In addition, El-Zeny (2004) indicated that applying sweet
sorghum plants with N fertilizer up to 90 kg NAed significantly increased
plant height, stalk diameter and stalk yield. Saleh (2004) found that when
fertilized Honey and Brands varieties with 100 kg Nffed, Honey variety
recorded the highest values of yield and its components, El-Shafai et al.
(2005) reported that gradual significant increases in stalk height, stalk
diameter, reducing sugars %, stripped stalk and forage yields resuited from
raising mineral N-level from 40 to 60 or 80 kg Nffed.

Therefore, the aim of this field experiment is to study the effect of
nitrogen fertilization on yield and quality of sweet sorghum verities under
Sohag Govemnorate conditions.

MATERIALS AND METHODS :

Two field experiments were conducted at Shandaweel Agricultural

Research Station, Sohag Govermnorate during the summer of 2003 and

2004 seasons, to study the effect of three nitrogen fevels i.e. 50, 75 and

100 kg NAfeddan on the growth characters, yield components and juice
quality parameters of seven sweet sorghum varieties namely Umbrella,
Smith, Leati, Williams, Tracy, Pfanter and Sucro sorge 301 randomly.

A Splrt—plot design with four replications were followed. The varieties
were arranged in the main plots and the nitrogen Ievels 50, 75 and 100 kg
NAed arranged in the sub-plot. Piot size was 10.5 m? (5 rows, 3.5 m long
and 60 cm apart, intra row spacing 25 cm) while the nitrogen (Urea 46% N)
was added in two etjual doses at 20 and 35 days from sowing. Sowing date
was done at 20 May in the two successive seasons. Thinning to two plants
per hill was done after 15 days from planting. Meanwhile phosphorous (150
kg P05 ffed) was applied at the sowing date.
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The preceding crop was Wheat in the two growing seasons. The soil
texture of the experimental site was clay loom. Detailed mechanical and
chemicals analysis are shown in Table 1.

Table 1. Mechanical and chemical a&h s0il of the & ntal site.

Analysis Organic . Avaiiable meltionts
Texture pH matter _ﬁmm)
(OM’ N p K
Seasons
2003 .- 7.0 o % 2500 2540 411
2004 Clay loam 72 084 2631 200 528

At harvest time (dough stage) a random samples of 15 plants was
taken from each plot to determine the morphological, yield components and
juice quality parameters.

The-data recorded were:

A: Growth characters:
1- Plant height/¢m was measured from soil surface up to base of
head.
2- Stalk dlameter / em.
B: Yield and its components:
1- Gross stalk yield (tonffed.)
2- Stripped stalk yield (tonffed.)
3- Yield of baggase ton/fed.
C: Juice and Juice extraction percentage:
1-  Juice yield (tons/fed.).
2-  Juice extraction percentage.
D: Juice quality parameters :
1-  Total soluble solids percentage (T.5.S. %) was determined using
handy refractometer.
2-  The appareii sucrose percentage in juice was determined with direct
polarization method:
3- The percentage of reducing sugars in the juice was determined
according to Lane and Eynon method (A.O.A.C. 1985).
4-  The apparent purity calculated according to the following equation:
5-
Sucrose %
Apparent purity % = x 100
Total soluble soiled %

All the data obtained for each season were statistically recorded
according to Snedecor and Cochran (1980) and L.S.D test of significance
at 0.05 level was used compare between various treatments using MSTAT-
C Computer Program (1986).
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RESULTS AND DISCUSSION
1-Varietal response:

Data in Table 2 show that the tested sweet sorghum varieties were
significantly different in plant height, stalk diameter, gross and stripped stalk
yields per feddan, baggase and juice yield per feddan, juice extraction,
reducing sugar, purity, sucrose and T.8.S percentages in 2003 and 2004
seasons. while forage yield significant in the first season only. It is
noteworthy to mention that Williams variety was significantly superior in
plant height, gross and stripped stalk yield per feddan, baggase, forage
yield and juice yield per feddan while Umbrella variety was significantly
superior in reducing sugar percentage,rleati variety in juice extraction
percentage, Planter variety in purity and sucrose percentage and S.5.-301
variety in stalk diameter and T.8.8 percentages as compared with the other
varieties in both seasons. The differences among varieties may be
attributed to the variation in their genetic structure (Zaki et al. 1999 and
Ahmed and Hassanien 2000). Moreover, high yielding cultivar may have
higher photosynthetic electron transport chain potential which a genstically
controlled character compared to that of low yielding cultivar (Volodarski et
al. 1978). Besides, the differences between the seven sweet sorghum
varieties under study could be due to the variation in their response to the
environmental conditions. Similar results were obtained by Besheit ot al.
(2000}, El-Sayed et al. (1987), Taha of al. (1984) and Saleh {2004).
2-Effect of nitrogen fertilizer levels:

Data in Table 3 show that increasing nitrogen fertilizer level up to 100
kg Nffed increased significantly plant height, stalk diameter, gross and
stripped stalk vields per feddan, juice yield per feddan, juice exiraction,
reducing sugar, purity, sucrose, T.8.S percentages and forage vield as
compared with the other nitrogen fertilizer levels (50 and 75 kg NAed) in
2003 and 2004 seasons, while nitrogen fertilizer level 50 kg N/fed
increased significantly baggase yield in 1® and 2™ seasons of the study.
The increase of the characters under the study couid be due to the
increase in amount of metabolites synthesized by plants, which may
depend to a large extent upon the favorable effect of nitrogen fertilizer level
in the metabolic processes and physiological activities of meristimatic
tissue, which are responsible for cell division and elongation in addition to
formation of plant organs. Moreover, the present results might be attributed
to the effect of nitrogen fertilizer on the vigorous vegetative growth and
accumulation of photosynthesis assimilates. These results are in
agreement with those reported by Abd El-iatif ef al. (1993), El-shafai et al.
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(2005), El-Taweel (1994), El-Zeny (2004), Galani et al. (1991), Saheb et al.
(1997) and Taha and El. Koliey (1999).
3- Effect of interaction:

Data in Table 4 showed that sweet sorghum plant height, and stalk
diameter were significantly affected by the interaction between (sweet
sorghum varieties x nitrogen fertilizer levels) in 2003 and 2004 seasons.
While forage yield significant in the first season only. Nitrogen fertilizer
level 100 kg Nffed to sweet sorghum variety Williams one give the tallest
plants (392.50 cm), while the highest stalk diameter was significantly
recorded by growing sweet sorghum variety $.5.-301 (2.72 cm) under the
application of 100 kg N/fed in both seasons of the study. _

The results in Table 5 indicated that gross, stripped stalk, juice
yields and juice extraction percentage responded sigmificantly to the
interaction between sweet sorghum varieties and nitrogen fertilizer levels
except baggase was insignificantly affected. The maximum values gross,
stripped stalk and juice yields per feddan was recorded by growing Williams
variety under the application of 100 kg NAfed during in both season of the
study. The interaction of the application of 100 kg N/fed o Sucro sorg 301
variety was significantly affected and gave the highest value of juice
extraction % in during the second of the study.

Data obtained in Table 6 indicated that T.S.S., sucrose, reducing
sugar and purity percentages in juice of sweet sorghum were significantly
affected by the interaction between (sweet sorghum varieties x nitrogen
fertilizer levels) in both seasons except for purity percentage in the 2™
season only. Planter variety showed the highest value sucrose and purity
percentages in both seasons when it received 100 kg Nffed as compared
with the others studied characters and same trend for Sucro sorg 301 in
T.S.8. percentage. On the contrary Williams variety gave the highest value
in reducing sugar percentagé when it was fertifized by anly 50 kg N/fed.
These results are supported by Assran (1995), El-Sayed et al. (1997), El-
shafai ef al. (2005), El-Zeny (2004), Taha (1990) and Saheb et al. (1897).
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Table 2. Growth, yleld &nd Juice quality parameters of sweet sorghum the evatuated varieties in 2003 and 2004 prowing seasons

Variaties _ Planthelght fcm) Stalk dlameter {cm) Groas stalk yiald sﬂﬂ yield R5028%  Juilow yleld tonfed.
2003 2004 Mean 2003 2004 Mean 2003 2004 Mean 2003 2004 Mean 2003 2004 Mean 2003 2004 Mean
Umbrefla 240.00 23544 23772 199 202 201 2367 2288 2317 1804 17.74 18.34 808 6.47 B.I7 10.87-027 10.07
Smith  341.00 333.67 34034 231 233 232 2300 2154 2227 1813 17.03 17.58 522 810 B.21 091 884 0.38
Lesti 21988 21180 215689 184 183 184 2194 2048 2931 1821 16.04 1713 7.20 .6.07 6.88 1092 %07 10.48
Willlams 37333 375.11 37422 2853 253 253 3435 3384 3460 2038 26.58 26.72 1225 13.25 1275 14.64. 13.30 13.97
Tracy 35100 343.3% 3747 229 231 227 2819 27.33 2776 2458 2257 23,41 12.21.10.28 11.28 1205 12.28 12497
Planter 30167 20544 20858 2.29 232 228 2700 2688 27.34 2450 2202 23.28 10.30 9.07 073 14.11 1204 13.853
8.8.301 32244 32067 326086 288 287 282 2005 2030 288 1874 1561 1748 7.88 563 7.25 1088 800 092
F. test . . . . . . . . . . .
L8.Doy 1549 18.22 007 014 151 183 144 097 144 083 072 037
Varteties _ Julce Extraction % Reducing sugar % Purlty % Sucrose % T88.%  Fomgeyied
2003 2004 Mean 2003 2004 Mean 2003 2004 Mean 2003 2004 Mean 2003 2004 Mean 2003 2004 Mean
Umbrella 5423 4884 5209 208 398 346 5474 5047 ST41 1020 10.50 10.40 18.62 17.70 18.21 4.74 402 453
Smith 5197 4950 6084 285 382 324 5036 57.87 68.62 10.58 10.80 1O.FS 18.27 18.27 13.27 4.87 4851 489
Loati §7.28 60.78 6883 252 334 293 8280 6079 6173 042 913 1928 1501 14.00 1500 372 444 408
Willams 5265 4843 6084 270 377 3324 6748 6703 6728 1288 1230 1244 1851 18.36 18.49 047 7.20 7.88
Tracy 4677 5018 4047 280 2380 340 6257 6008 6188 1233 1172 1203 19.72 18.60 19.18 3.04 477 4N
Plantor 5233 5681 S44T 278 342 410 B850 7329 TOS0 13.84 13.33 1340 19071 18,17 19.04 350 4850 408
88.301 5832 5566 5580 278 350 313 6231 5382 BAOT 1041 10.30 10.35 16.80 15.00 1949 4.31 400 AN
F. teat . . . NS N . . - N . o« N8
L8Dow 424 251 020 . 480 23 008 081 0.78 058 - 180 -

o83) Sy oly APV [

(vysed uqug 1By



£68 S007 (r) 01 TOA

Table 3. Effect of nitrogen fertilizer lovels on growth yleld and julce quality parameters of sweet

oghum varieties in 2003 and 2004 growing seasons

Nitrogen  piant height (cm)  Stalk diematee (cm) Gross stalk vield """’m""" Baygase (fondfec)  Julce yleid tonfed.
Nkgfed 2003 2004 Mean 2003 2004 Moen 2003 2004 Wean 32003 2004 Mean 2003 2004 Mean 2003 2004 Mean
50 259.05 20824 28808 211 214 243 21,32 2007 2070 17.23 1688 1648 11.48 .10.48 1098 887 . 643 858
1% 30843 30814 30829 227 230 220 2716 2505 261 2176 1904 2085 034 665 899 1278 1101 1238
100 32296 MMBT1 32079 235 243 230 3003 28.95 2040 2515 2334 2425 781 744 T43 1728 1634 18
L8Dow 703 | 848 005 008 1.02 074 071 083 088 0.06 048 047
Mn Juice Extraction % ___Reducing sugar % Burity % Sucrose % TTas % Forage yiewd fonfied
Nigited 2003 2004 Wean 2003 2004 Mean 2003 2004 Mean 2003 2004 Mesn 2003 2004 Mesn 2003 2004 Meen
50 3284 3385 3310 248 330 239 5618 5500 S804 002 074 98I 1767 7431758 400 439 4%
78 5636 8541 5640 279 585 327 @008 6321 8210 1144 1132 1138 1878 17.91 1838 640 812 836
100 5088 6680 ©60.34 308 358 352 8802 67.43 EATI 1260 1235 1282 1928 18.34 1881 488 681 826
— . . .« . . . e . e .

L8D.y 287 188 816 230 082 038 040 087 108 0.9
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Table 4. Effect of the interaction betwesn varietles and nitrogen fertilizer lavels on growth
characters of seven sweet sorghum varieties in 2003 and 2004 growing sessons.

Varistion Lavel : Plant heightf e Stalk dlsmeteriom Forage yield fonTed
Kohhect - 2004 Wesn 2001 2004 [ 2008 % "Woon
W 5K RABT '254.06 90 190 190 Y] £
Usbreiia ™ . 24t00 237.00 239.00 200 208 an .08 542 o
100 me7 245,07 24817 207 219 2, 833 842 138
e 3050 BEM FIA7) 19 1 3 (%]} U S
C =N T E TR X ) 210 213 FX]] 140 X 175
Smith s 34200 41.33 341.08 240 240 240 a0t 408 835
100 351,87 308,33 388,80 243 247 248 820 474 497
Momn 34100 4858 348 2 233 232 487 451 A%
0 Fr ) 21067 208,17 173 165 ] £ 408 A00
Leat " 21983 2187 22050 197 1.60 180 440 4n8 a3
100- 234.87 20233 210,00 193 1.97 1.08 208 438 282
Nioan I i1 3] 4 183 ) i ) 408
%0 87 M767 AT 297 233 v (33 500 (X7
Viltlame ™ s 287 W00 287 280 18 Y] 748 T
100 30000 205,00 392.50 287 275 an 10,07 843 229
Mean 31538 AN WenR___ an 252 ik [T] T T
© SbaT 328,33 35200 210 217 213 Y EX) 2
Tracy 13 351.33 348.00 348,88 ar 2% 32 4.98 4.04 420
_ 100 266,00 385.67 38089 23 2.40 236 .81 844 .1
Memn 31.00 3.8 .1 FY:y 23 28 LT an 4N
I 5.0 27567 TR Z10 220 218 .18 481 (1]
Plasier " 205.00 201.33 30118 23 227 218 454 417 am
. 100 315,00 3331 na1s 237 250 243 2,80 501 19
Mesn 01,68 206,43 2084 25 232 FX7] 380 48 408
) F-YE) 783 08.32 247 280 263 433 404 4
84301 ™ 223.00 231.00 327.00 a8 28 288 44t 520 am
190 980.00 350.08 38483 287 278 272 431 482 487
Hean 3244 2068 326.00 288 258 260 52 i [XT
LoD atgy 1549 %] 0.0 .11 [ [
B (2] [¥') [T 008 1.06 (1]
AxB 2058 np 014 NS NS 214
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Table 5. Effect of the Interaction between varieties and nitrogen fertilizer levels onyietd and
Yleld components of seven sweet sorghum varieties in 2003 and 2004 growing seasons.

Ntrogen  Crosasielkyleld whalk yield tonffed. Yield of baggase tonfed Yild of julcatonfied.  Jilca extraction %
KgRfed. 2003 2004 Moam 2003 2004 (Mewn 2003 2004 Mhoan 2000 32004 Mean 2003 2004  Mean

50 1920 1848 1889 1538 1428 4432 030 663 45 500 464 531 B4 2RW
Umbrells % 2426 286 2SF 182 43 1882 RS0 000  ATE 1077 834 955 5578 4185 M

100 2756 %03 M 224 251 287 631 660 630 1593 1482 537 71BS 6887 704
Hgan 57 1863 74 Y] 10 % 007 5348 gt 801

50 856 1756 1840 1524 1346 1S 1076 RE5 9.1 446 481 46 203 376 Sl
Smith TS 2348 2149 24T 1746 1681 MT43  T44 B45 T4 1001 836 948 5760 4972 %348

100 gg_ga m 9 1624 1335 ws 7020
Maap 1
5 . 18, 1m 1 00 7. is 500 us N8 %)
Loatt T B0 2208 252 1860 1600 1730 G0 684 647 1190 1035 1112 6400 6474  &ddd

100 2440 2358 2398 2438 1921 .29 617 470 49 1.21 14.51 15.!6 75&3 7556 75.!4

I X
B. . [ . X . 738 EEB m 33.54 3024 31.!4
4] 3786 3512 3530 2868 WET  BA2 1267 1278 1267 1601 1488 1548 5642 5405 5508

Wiltams
W0 910 %8 TN AU N2 N6 oM 7 04 NG 1644 W6 82 ©U 6
] . . 3 1287 121 S4B AR 3

Tracy B 266 B 9N B M35 A8 1307 95T M7 1223 1467 1343 4849 6033 SAM

i) 2 D% 5 3 12pl g8 1348 413 X3l @
W Bn 2o I R T T m54 WAy 162 673 TAT 3789 3807 MW
Planter 3 WM WA W BT 2B AN 923 88 506 1454 113% 1395 B0 K0T .88
100_ 3245 3163 MO0 2965 2652 2809 949 776 863 2017 1874 1945 6309 7071 0940
Maan 7193 2888 7133 2449 2201 2025 1038 807 73 AA1_ 204 1352 5579 5681 5020
5 1943 1109 1841 1500 1376 4437 1047 05 011 482 450 AGE 823 %g gﬁ

8.8.301 ™ nn An n 1935 1803 {720 784 M2 69y 1182 000 1037 BOBO
88 1804 904 5 512 : 1943 1482 4.7
¥ 598 G481 5533 &35¢

0 276 38 B4 MiE 700 A0 08 9w aos 988 1847 1798 122 6355 G680 68.07
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Table 6. Effect of the Interaction between varleties and hltrogen fortilizer lovels on juice quality
parameters of seven sweet sorghum varieties In 2003 and 2004 growing seasons.

raciets ""’W'"I o Tetntsoistle soflds (T.8.8.%).  Sucroms % Reducing sugar % Purlty %
Kgitried. ™3063_ 2004 Wiean 2003 BT Mo a4 Wew ST 3001 e
80 1741 16.87 17.10 £.08 9.19
Umbrslla 7w lo, 1rer 18.49 10.45 X)) foa 3 w iR A% 3 ]
00 1043 1843 18.03 11,28 19.80 1438 257 278 267 _ B82 40
117 16.20 1040 “fo'js"‘ — 10.30 293 7
50 17.21  17.63 17.42 0.25 867 296 318 .&1 si" '_ﬁa" T 5381 4904 6
Smith 18 1881 18.57 18.69 11.00 A1 406 271 282 278 sado  Ge&7  EM1S
100 1880 18.60 _ 18.70 12.33 12, 1216 250 262 .
18 1836 K (X ﬁ 10, 2.8
~ 80 1480 14.63 14.81 a1 7.69 278 313 1 3 8473
Leati 75 7 149 14.87 938 9.00 $46 240 300 270 6320 0043 6171
L 100 1587 15,37 18.52 10.81 1050 1085 222 288 244 €0.10 8838  68.74
— e 501 _ 14,50 18,00 F
0 17.50 18.25 17.87 1130 1106 1118 2.48 350 €459 8044 1
Winiams 76 1590 1233 18.81 12.44 1287 1286 247 300 278 6583 8o.11 8747
_ 100 1943 18580  18.98 14,00 322 1361 221 213 247 7205 7153 _ T.79
1 1848 1258 1 282 290 7867 02
50 1870 1830 19.60 10.80 0.69 10.89 313 A8 339 58.15 58.52 50.83
Tracy 78 18.90 18,67 19.28 12.44 1127 1188 2301 208 300 6251 6030 6148
1 2057 18.83 19.70 _13.87 1300 1333 243 222 332 6845 60,04  6L.T4
_Wean §.72__ 16,80 9.1t 1233 1972 1208 288 288 287 6237 6208 8287
50 19.00 17.67 . 1833 1267 12227 1244 313 325 349  68.69 6013 6T
Planter 78 2010 1847 19.13 13.60 aa.g 1382 311 308 300 8721 7480 7090
: 100 2063 19,67 10.68 1478 1420 1448 243 253 248 7169 7816 _ 7387
i 3 3. 28 3
50 10.26 38, 18.99 6.39 ) A6 292 337 A4 434 4307 4328
85.301 78 2000 1867 19.33 10.68 1080 1088 258 254 288 5452 5637 8644
100 2040 20.00 20.20 12.01 1200 1200 227 239 233 ggm 60.03 _ 89.80
18.98 19.08 10.48 10.41 1029 0.3 _ 289 276 _ 367 _ 231 6382 §3.08
E‘.E“Mm. A 181 183 144 0.83 0.30 NS 480  2.34
B 102 074 0.88 0.68 0.20 0.28 3.18 .30
AxB 270 197 N.§ N.S 077 074 833 NS
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