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ABSTRACT

Two field experiment were carried out in newly cultivated sandy lands at

new Salheyia Regions, Sharkia Governorate in summer scason of 2001 and 2002

to

study the partition and migration of photosynthates in six sunflpwer cultivars

(i.e. Hy-Sun 354, Vedock, Mayak, Pionecer - 6480, Euroflour, and Hybrid — 94).
The main results were ;-

1-

Sunflower cultivars differed significantly in growth parameters at 50, 65 and
80 days after sowing (except SLW at 50 days age), as well as yield and its
components except crop index.

The six sunflower cultivars differed significantly in photosynthates
partitioning whereas significant differences were found in carbohydrates and
protein percentage in the vegetative organs, seeds and straw, as well as, oil %
in seeds. In addition, glucose required for synthesis of different chemical
constituents of each vegetative organs, seeds (except protein) and straw and
in carbon equivalent was significanily differed among the six sunflower
cultivars under investigation. Furthermore, cultivar differences in yield
encrgy per plant and per fed. of the seeds and straw and the above ground
biomass (i.e. total), as well as, energy differences in energy coefficient for
crop index and harvest index were significant .

Harvested sunflower yield can be increased by growing Vedock, Hybrid —
94, Euroflour and Pioncer — 6480 cultivars that characterized by highest
efficiency in partitioning of photosynthates toward economic yield compared
with the other two cultivars Hy — Sun 354 and Mayak. .

Key words: Sonflower, cultivars, carbohydrate, protein, oil, energy, partition,

migration,
INTRODUCTION

Production of vegetative oil in Egypt is fall below requiremeants for local

consumption. It is noteworthy to mention that there is an increase in consumption
perT capita amounting to aboui 2 pounds per person every five years in the world.
This necessitate an increase in total production of edible oil in the world.
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Edible oil can be obtained from different oil crops. In Egypt sunflower
(Helianthus annus L.) is one of the important promising oil crops in new
reclaimed soils. The oil production can be increased horizontally by increasing
arca of oil crops and/or verticallv by increasing total yield of seeds and the
concentration of oil in the seeds.

The yield potential of sunflower crop can be defined as the total biomass
produced or the agricultural important part of the crop. The yield potential of
sunflower could be regulated through alternation of genetic make up and
reconstitution of genetical structure through breeding programs by modification
of crop environment through impreving cultural treatments. However, sunflower
cultivars may differ in their assimilating capacity and distribution could be
referred as source and sink relation. In this study, the growth and development of
the sunflower plant was studied in fiftcen days intervals starting from 50 days up
to 80 days after sowing to determine how the yield components are developed. It
is hioped that through our results the area of possible improvement may be shown
which in turn could help plan breeders sunflower to develop in the future higher
yielding sunflower cultivars.

MATERIALS AND METHODS

Six sunflower cultivars, i.e. Hy -~ Sun 354, Vedock, Mayak, Pioneer -
6480, Euroflour and Hybrid — 94 ‘were cultivated in two field experiments in
newly cultivated sandy soils at New Salheyia region, Sharkia Governorate in a
complete randomized block design with six replications in summer seasons of
2001 and 2002. there replication were adapted for vegetative growth studies and
the rest for the determination of the yield and its components. The soil type was
sand texture with PH value 7.9, contained 0.492 % organic matter and contain 47
p.p-m availabie N, 10.83 p.p.m available P and 138.98 p.p.m available K. The
experimental unit contained seven ridges, five meter long and 60 cm apart.
Planting was done in hills spaced 15 cm along, three seeds per hill. Thinning to
one plant per hill was done at 21 days after planting. The normal cultural
practices of sowing sunflower were followed.

Samples of five guarded plants were taken at random (from cach plot for
the three replicates) to study growth characters, where, plant height “ cm 7,
number of internodes/stem, number of leaves / plant, stem diameter “ cm 7, dry
weight of stem/plant, weight of leaves/plant, and dry weight of head / plant.
Leaves area (LA} * cin” / plant ” was computed as Bremner and Taha (1966)
where, leaf area index (LAI) was determined according to Watson (1952) and
specific leaf weight (SLW) * mg /cm® “ was calculated as Pearce et al., (1969).
The growth measurements were done in three dates at fifteen days intervals
starting from 50 days after planting (i.e. 50, 65 and 90 days).

At harvest a sample of five plants from every treatment in three
replications were chosen at random where plant height * cm “, stem diameter *
cm “, head diameter * cm “, total weight of head “ g “, number of seeds / head,
seed index (100 seed weight “ g “), seed yield / plant, straw yield / plant and
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above ground biomass “ g / plant “. All plants of each plot were harvested to
estimate seed yield = kg / fed *, straw yield “ ton / fed “ and above ground
biomass “ ton / fed *. In addition, relative photosynthetic potential (RPP), ic.
cfficiency of leaf arca in seed dry matter formation and vegetative and biological
dry matter formation was calculated according to Vidovic and Pokorny (1973)
where RPP,..q = sced vield per plant / LAI, RPPy,, = above ground biomass per
plant / LAI and RFPP.., = RPPg;, — RPP,..a. Meanwhile, crop index (seed yield per
fed. / above ground biomass / fed.) and harvest index (seed yield per fed. / straw
yield per fed.) were calculated according to Abdel- Gawad et al.; (1988).

To study the photosynthetic partitioning in the tested previous six
sunflower cultivars, crop growth rate (CGR mg / cm® / day) was determined by
multiplying NAR x LAI according to Abdel-Gawad et al., (1988). In addition, the
percentages of carbohydrate and protein were estimated in vegetative organs, sced
and straw and the percentage of oil was determined in seeds. Although plant
composition may changes with the age, these values may be fairly enough to
provide an ecstimate of the partitioning coefficient. To calculate the
photosynthates required to produce the different constituents, carbon equivalent
was determined as shown by Hanson et al., (1960). The production value (PV for
the previous plant components was determined according to Penning De Vries ef
al., (1974). The conversion factor to estimate carbon equivalent, production
value, glucose required for synthesis, stored gram atoms, work carbon required in
synthesis for carbohydrate, protein, and oil in the different plant components was
used as reported by Hanson et al., (1960}, as well as, energy coefficient of crop
index and energy coefficient of harvest index were calculated according to Abdel-
Gawad er al., (1988).

The total carbohydrate (%) in the different organs was determined
according to the methods shown by Dubeis ef al., (1956). Total nitrogen (%) was
determined according to A. O. A. C. (1984) and was multiplied by 6.25 to obtain
protein (%). Crude oil (%) was determined using the method described by A. O.
C. S (1984). In addition, energy yield per plant and per feddan at harvest was
calculated using caloric conversion factors according to Hanson ef al., (1960).
Combined analysis was made for the two growing season due to the similatory of
the results in both season according to Snedecor and Cochran (1982). For
comparison between means, L.S.D test at 5 % level was used.

RESULTS AND DISCUSSION

A - Growth analysis :-

The results reported in Table (1) show significant differences among the
six sunflower cultivars under study, i.e. Hy- Sun 354, Vedock, Mayak, Pioneer —
6480, Euroflour ankd Hybrid — 94 in growth characters (except SLW at 50 days
after sowing which failed to reach the significant level). Moreover, plant height,
number of internodes / stem, munber of leaves / plant, stem diameter, dry weight
of stem / plant and dry weight of head / plant tended to increase with advancing in
plant age up to 80 days after sowing, meanwhile, dry weight of leaves / plant, LA,
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LAI and SLW for all cultivars tended to increase with advancing in plant age up
to 65 days after sowing and there after decreased.

It is noteworthy to mention that Vedock cultivar produced the highest
significant plant height, number of internodes / stem, number of leaves / plant,
stem diameter, dry weight of stem / plant, dry weight of leaves / plant, dry weight
of head / plant, LA and LAI at 50,65 and 80 days after sowing, meanwhile, HY —
Sun 354 significantly surpassed other five sunflower cultivars in SLW at 50,65
and 80 days after sowing.

Cultivar differences in growth characters in this study may be due to the
differences in genetic structure, and to the widely differences between genotypes
for mineral element concentrations (Clarck et af., 1977) and to the cultivar
differences in partitioning of photosynthates among plant organs (Tables 3 and 4)
and to the cultivars differences in migration coefficient, RPP,..q RPPy, and
RPP,., (Table 2) Furthermore, it is clear that cultivar differences in growth
characters are in good agrecment with the results obtained by Rashed (1990},
Keshta ef al., (1993), El — Hity et al., (1994 a), El — Baz (1995), Sary ef al.,
(1995), El — Karamity and El — Serogy (1997), Badr (1998}, El — Essawy and
Mohamed (1998) and Hassanein ef al., (2001).

B- Yield and its components :

There were significant differences between the six sunflower cultivars
under study Hy—Sun 354, Vedock, Mayak, Pioneer—6480, Euroflour and Hybrid
94 in plant height, stem diameter, head diameter, total weight of head, number of
seeds / head, seed index, seed yield / plant, straw yield / plant, above ground
biomass / plant, seed yield / fed., siraw yield / fed, above ground biomass/fed.,
RPP,..q RPPy;, RPP,, harvest index and migration ceefficient (Table 2). On the
other hand differences between sunflower cultivars in crop index failed to reach
the significant level at 5 %. Morceover, data reported in the same previous table
showed that Hy-Sun 354 cultivar significantly outweighed other five sunflower
cultivars under study in RPPy;, and RPP,.; . With respect to plant height, stem
diameter, head diameter, seed index, total weight of head, seed; straw and above
ground biomass yields per plant and or / per fed. Vedock cultivar significantly
surpassed Hy—Sun 354, Mayak, Pioneer—6480, Euroflour and Hybrid 94 cultivars.
On the other hand Hybrid-94 cultivar characterized by the greatest number of
seeds / head, RPP,..4 harvest index and oil yield Kg / fed. (Table 2).

Cultivar differences between the six sunflower cultivars may be due to
differences in growth characters in Table (1). The cultivar differences in
photosynthates partitioning may be contributed in this respect (Tables 3 and 4)
that previously indicated by Abdel-Gawad et ol (1988) Morcover, the present
results are in full agreement with thoese obtained by Rashed (1990), Keshta et al.,
(1993), El-Hity et al., (1994), Ei-Baz (1995). Badr (1998), El-Essawy and
Mohamed (1998), Mekki er al., (1999) and Hassanein er af., (2001).

C- Photosynthates partitioning :-
The partitioning coefficicnt is defined as the percent of the tot.d
available photosynthate which is partitioned imto the component of the plant (Mc-
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Graw, 1997 and Abdel-Gawad et al., 1988). Spiertz (1974} mentioned that the
partitioning coefficient may be influenced by environmemntal factors. The
partitioning would be determined by the capacity of the photosynthetic capacity
by the head (i.e., the ability of the head to utilize photosynthate as compared to
the other plant components. When piants reached the finai weeks of the filling
period the partitioning coefficient may increase. Evidence for this is shown by the
very rapid decline in the canopy in the final weeks and the possible scavenging of
nutrients from the vegetative plant parts (Abdel-Gawad ef al., 1988).

There were significant differences between sunflower cultivars in crop
growth rate (Table 2) and total weight of head (Tables I and 2) . Morcover
Vedock cultivar significantly the other five ongs in head dry weight (Tables 1 and
2), whereas, crop growth rate of the six sunflower cultivars shows significant
differences at 50 — 65 and 65 — 80 days after sowing (Table 2). Also, Vedock
cultivars significantly exceeded other five cultivars under study in CGR at the
two previous growth stages It is noteworthy to mention that CGR values of
vegetative organs reflect the total amount of photosynthates partitioned into the
vield components. The partitioning coefficient can not be approximated from a
simple ratio of the slope of crop growth rate since more photosynthates is
required to produce a given amount of head than the same amount of vegetative
material. The additional photosynthates is required to produce the additional
protein and oil in seeds (Hanson er af., 1960, Penning Devries ef al., 1974, Mc
Graw, 1977 and Abdel-Gawad et al., 1988). To estimate the amount of
photosynthates needed to produce a quantity of head vs. the same quantity of
vegetative matenal, the relative quantities of oil, protein and carbohydrate should
be detected. Significant differences were found among the six sunflower cultivars
in carbohydrate and protein percentages in vegetative organs, seeds and straw, as
well as, in oil percentage on seeds (Table 3) Data illustrated in Table (3) show
that Hybrid — 94 ¢xceeded significantly the other five sunflower cultivars, i.e. Hy-
Sun 354, Mayak, Vedock, Pioneer- 6480 and Euroflour in carbohydrate and
protein per vegetative organs and straw, whereas, Vedock cultivar characterized
by the highest significant values for carbohydrale and protein in seeds compared
with Hy-Sun 354, Mayak, Pioneer — 6480, Euroflour and Hybrid — 94. on the
other hand Hy-Sun cultivar produced the high significant value from oil
percentage in seeds compared with other five cultivars under study.

Data reported in Table (3) show that glucose required for synthesis of
the chemical compounds by the various sunflower cultivars components.
Differences were found among sunflower cultivars in the amount glucose
required for synthesis of carbohydrate and protein in vegetative organs, seeds and
straw was significant except in glucose required for synthesis of protein in seeds
was not significant. Hybrid — 94 cultivar required more glucose for synthesis of
cartbohydrate and protein in vegetative organs and straw, whereas, Vedock
cultivar required more glucose for synthesis of carbohydrate and protein in seeds,
meanwhile, Hy-Sun 354 cultivar required more glucose for synthesis of oil in
seeds.
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With respect of carbon equivalent, according to Hanson ef al., (1960)
carbon equivalent is defined as the gram atoms of sugar carbon required to
produce product including both gram atoms of work carbon lost in the synthesis
and gram atoms of carbon stored in the product. Data in Table (3) shows
significant differcnces among the six sunflower cultivars in carbon equivalent for
carbohydrate and protein of vegetative organs, seeds and straw, as well as, oil in
seeds. Further more Hy-Sun 354 cultivar significantly surpassed the other five
sunflower cultivars under study in high carbon equivalent in carbohydrate in
vegetative organs meanwhile, Hybrid-94 characterized with a high carbon
equivalent for protein in vegetative organs and straw and for carbohydrate in
straw. On the other hand, Vedock characterized by the greatest value of carbon
equivalent in carbohydrate and protein in seeds, whereas, Vedock cultivar
characterized with a high carbon equivalent for oil in secd compared with other
five cultivars under study.

Table (4) show that there were significant differences among the tested
six sunflower cultivars in yield encrgy per plant and per feddan, where, sunflower
cultivars were significantly differed in energy vield for carbohydrate, protein and
oil per seeds and straw. Moreover, Vedock cultivar significantly surpassed the
other five sunflower cultivars under study in yield energy of carbohydrate and
prolecin in seeds per plant and per feddan, also energy yield of carbohydrate in
straw per plant and or / fed., as well as energy yield of protein in straw per fed. on
the other hand, Mayak cultivar gave the highest significant value from energy
vield of oil in seeds per plant, however, Hybrid — 94 exceeded other five cultivars
under study in energy yield of oil in seeds per feddan. Furthermore, Vedock
cultivar characterized by the greatest value from total encrgy yicld in seeds and
straw per plant and per feddan.

It is note worthy to mention that data reported in Table (4) show that
Hybrid-94 cultivar significantly surpassed Hy-Sun 354, Mayak, Vadock, Pionecr-
6480 and Euroflour in energy coeflicient for crop index and in energy coefficient
for harvest index.

Thus, it is could be concluded that the present results are in harmony
with the results obtained by Abdel-Gawad er al., (1988), where they found that
sunflower cultivars differed in partitioning and migration of the total available
photosynthates to the economie yicld in carbon equivalent for vegetative matter,
seeds and straw, yield energy of seeds and straw per plant and / or per fed. and
energy coefficient of crop index and harvest index.

Again, as mentioned before, harvested sunflower yield can be increassd
by sowing Vedock, Hybrid —~ 94, Euroflour and Pioneer — 6480 cultivars that
characterized by highest efficiency in partitioning of photosynthates towards
economic yield. :



Table (1) :Effect of varietal differences on growth characters of six sunflower cultivars.( Average of 2001 and 2002 seasons )

W Hyg SS " | Mayak | Vedock Paf‘:g‘ Euoflour Hy;’:d (l)fg_;,Djh:; A 55:“ Mayak | Vedock Pgs";’ Euoftour | Hybrid 94 (L)_‘gs'%:’;l

Plant age ( day)

] Plant height (cm) dry weight of stem "g/plant "
50 54.80 59.00 64.25 56.10 61.42 57.34 0.56 6.00 7.16 7.87 6.24 748 6.73 022
65 72,58 80.55 94,30 74.13 86.50 78.60 1.15 13.25 17.60 19.54 15.00 18.59 16.12 0.73
30 110,70 } 117.40 | 126,10 ; 112.17 119.00 } 115,10 1.91 15.59 19.03 21.05 17.40 20.36 18.40 (.56

Stem diameter {cm ) LA cm?/plant
50 0.88 1.03 1.14 0.95 1.07 1.00 0.04 516.04 675.10 751.0 537.00 7097 593.32 13.50
65 1.49 1.64 1.82 1.54 1.74 1.58 0.07 911.90 { 1233.01 1337.0 988.00 1297.0 1153.01 1932
30 1.84 2.08 237 1.96 2.16 2.00 0.12 887.00 ( 1112.00 1197.0 982.05 1139.0 1039.00 17.01
Dry weight of head (g/plant 1 N, of leaves/plant
50 - - - - - - - 10.90 12.00 15.00 11.00 13.75 11.80 1.02
65 529 6.96 773 6.00 724 6.21 0.13 18.50 21.10 2450 . 1915 22.50 20.00 1.17
80 16.00 20.03 25.40 17.52 21.16 19.20 2.01 20.00 25.90 28.00 21.70 27.30 23.95 0.50
Specific leaf weight ( SLW ) "mg{i;_m"" Dry weigh of leaves " g/plant” ‘
50 3.31 3.02 290 33 251 3132 ns, 1N 204 2.18 1.78 205 1.97 0.09
65 4.27 3.97 378 4,07 369 403 0.08 3.89 465 5.05 403 478 4.65 0.18
30 4.17 3.73 373 405 365 305 0.11 370 415 446 398 4.16 4.00 020
' No. of internodes/stem LAI

50 6.00 7.12 811 6.70 7.85 7.00 0.24 0.57 075 083 0.60 0.79 0.66 0.03
65 7.00 9.00 10.30 7.80 9.20 8.20 0.59 1.01 1.37 1.49 1.10 1.44 1.28 0.05
30 10.60 14.70 17.00 11.50 15.00 13.70 1.06 099 1.24 1.33 1.04 1.27 1.15 0.02
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Table (2) : Sunflower cultivar differences in ,yield/fed at harvest )-rield components. and crop growth rate "mglcmz".

( Average of 2001 and 2002 seasons )

Cultivars Pioneer . LS.D.at

Yield and its components Hy-Sun 354] = Mayak Vedock 6480 Euoflour | Hybrid 94 0.05 level
Plant height (cm) 134.94 147.20 173.90 135.72 152.08 145.07 7.32
Stem diameter (cm ) 2.09 227 2.30 2.10 207 2.04 0.01
Head diameter (cm ) 18.87 1997 21.90 17.01 19.00 18.75 148
Total weight of head (g ) 68.89 81.09 120.11 76.50 81.82 95.90 18.76
No. of seeds/head 894.80 985.55 907.47 995.17 1006.00 1027.00 17.50
Seed index ( 100 seeds wt./g) 6.41 6.92 10.13 6.76 7.01 8.09 1.78
Seed yield/plant {g) 57.35 68.19 91.95 67.25 70.53 83.12 3.05
Straw yield/plant (g) 161.27 188.96 207.10 120.13 137.65 143.45 13.40
Above ground biomass ( g/plant ) 2.08.62 247.15 298.05 187.38 208.18 226.57 21.01
RPP yooq (g/LAI) 56.78 49.77 61.71 61.14 4998 64.94 2.02
RPP y;, (g/LAI) 206.55 180.40 200.03 170.35 144.57 117.01 3145
RPP ., (8/LAI) 149.77 130.63 138.32 109.25 94,59 112.07 8.74
Seed yield ( kg/fed. ) 689.39 759.70 1133.00 830.20 973.00 1010.00 46.10
Straw yield ( Ton/fed. ). 1.950 2.100 3.056 2.328 2.092 2.067 0.018
Above ground biomass ( ton/fed. ) 2.639 2.860 4.189 3.158 3.065 3.077 0.022
Crop index 0.260 0.270 0.270 0.263 0.317 0.328 1.s.
Harvest index 0.350 0.362 0.371 0.357 0.465 0.489 0.019
Migration coefficient 0.330 0328 0.403 0.408 0.398 0.423 0.008
Qil yield kg/fed. 25542 282,53 33741 293.06 - 331.79 35431 13.250
Crop growth rate ( mg[cmzldax) ‘
50-65 day after sowing 5.09 540 8.36 5.43 6.40 7.49 0.21
65-80 days after sowing 3.38 4.00 5.75 4.13 4.61 5.08 0.15

$00Z (DzF 104 “doyjorysopy o8 duly fO sppuny
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Table (3) : Sunflower cultivar differences in chernical components, glucose required for synthesis and carbon equivalent.
( Average of 2001 and 2002 seasons )

— Cultivars| 1r Sun354 | Mayak Vedock |Pioncer 6480 Euoflour | Hybrid 94 5‘_‘35?;;
Carbohydrate, protein and oil percentages
Yegetative organs
Carbohydrate 67.40 64.90 63.62 67.48 68.54 69.63 1.01
Protein 12.56 11.78 11.5% 12.75 1298 15.04 0.05
Seeds :
Carbohydrate 29.56 29.02 3238 30.44 30.87 2865 1.52
Protein 16.87 16.45 18.89 17.01 17.24 16.85 1.19
Qil 37.05 37.19 29.78 3530 3416 3508 1.36
Straw :
Carbohydrate 65.48 63.97 63.01 6621 67.32 68.55 0.86
Protein 10.11 9.98 977 10.52 10.83 11.00 0.16
Glucose required for carbohvdrate, protein and ¢il synthesis
Vegetative organs :
Carbohydrate 0.790 0.760 0.746 0.791 0.804 0.816 0.008
Protein 0.203 0.190 0.187 0.206 0.209 0.210 0.001
Seeds :
Carbohydrate 0347 0.34 0.38 0.357 0.362 0.336 0019
Protein 0.272 0.265 0.305 0.274 0.278 0.272 ns.
Oil 1.056 1.06 0.843 1.006 0972 0.999 0.006
Straw -
Carbohydrate 0,768 0.749 0739 0.776 0.789 0.804 0.011
Protein 0.163 0.161 0158 0.170 0.175 0.177 0.002
’ Carbon equivalent
Carbohydrate 28.96 2596 2545 26.99 27.42 27.85 0.29
Protein 9.87 9.26 9.11 10.02 10.20 10.25 0.03
Total 38.83 3522 34.56 3701 37.62 38.10 0.26
Seeds :
Carbohydrate 11.82 11.61 12.95 12.18 1235 11.46 042
Protein 13.26 12.93 14.85 i3.37 13.55 13.24 0.58
Oil 4231 4247 34.01 40.31 38.94 40.06 0.13
Total 67.39 67.01 61.81 95 86 64.84 64.76 (.18
Straw :
Carbohydrate 26.19 25.59 252 26.48 26.93 27.42 0.25
Protein 7.95 7.84 7.68 8.27 8.51 8.65 013
Total 34.14 33.43 32.88 3475 35.44 36.07 (.38




Table (4) : Sunflower cultivar differences in energy yield per plant and per fed. at harvest.

( Average of 2001 and 2002 seasons )
Cultivars| Hy-Sun Pioneer Hybrid {L.S.D. at
Plant organs };54 Mayak | Vedock | * c,g, | Euoflour y94 0.05 level
Yield energy / plant at harvest k-cals,
Seeds :
Carbohydrate 66.96 78.17 118.00 80.86 86.00 94 .06 10.02
Protein 44.21 51.26 79.00 52.28 55.57 | 64.01 951
0il 199.73 | 23838 | 257.00 | 223.15 226.08 | 274.09 7.37
Total 31090 | 367.81 | 454.00 | 356.29 | 367.65 | 432.16 8.01
Straw :
Carbohydrate . 417.12 | 47747 | 51545 | 314.18 | 36598 | 38842 1526
Protein 74.51 86.18 79.92 57.75 68.13 7211 5.60
Total 491.63 | 563.65 | 595.37 | 371.93 434,11 | 460.53 17.52
Yield energy / fed at harvest 10 ° k-cals.
Seeds ;
Carbohydrate 0.805 0.871 1.449 0.998 1.190 1.143 0.120
Protein 0.531 0.571 0.978 0.645 0.767 0.778 0.006
Oil 2.401 2,656 3.172 2.754 3.119 3.330 0.087
Total 3,737 4,098 5.599 4397 5.076 5.251 0.123
Straw ;
Carbohydrate 5.044 5.306 7.606 6.088 5.563 5.597 1.003
Protein 0.901 0.958 1.364 1.119 1.036 1039 | 0023
Total 5.945 6.264 8.970 7.207 6.599 6.636 0.902
Energy coefficient
Energy coefficient of crop index 0.386 0.395 0.387 0.379 0.435 0.442 | 0.002
Energy coefficient of harves index 0.629 0.654 0.624 0.61 0.769 0.791 0.013

01
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