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Task 2.2: Effect of different sowing dates and plant population on

biomass yields

Field experiments in Alcald de Henares, Madrid, Spain

Sowing dates
- sowing dates:

- 51: 28/05

- 52:11/06
- Tainung 2
- 200000 plants/ha

Plant population
- plant density:

- Tainung 2
- sowing date: 28/05

- D1: 200000 plants/ha
- D2: 400000 plants/ha

Varieties
- kenaf variety:
- Tainung 2
- Everglades 41
- Salvador
- 200000 plants/ha
- sowing date: 11/06

Field experiments in Guadajira, Badajoz, Spain

Sowing dates & Varieties

- sowing dates:

- 51: 22/05

- 52: 04/06
- Kenaf variety:

- Tainung 2

- Everglades 41
- 200000 plants/ha

Plant population & Varieties

-Plant density
- D1: 200000 plants/ha
- D2: 400000 plants/ha
- Kenaf variety:
- Tainung 2
- Salvador
- Everglades 41
- Sowing date: 04/06

Sowing dates & Plant population

- sowing dates:

- 51: 12/05
- 52: 04/06

- Plant density

- D1: 200000 plants/ha
- D2: 400000 plants/ha

- Salvador




Measurements

Growth data
- Plant height
- Stem diameter

Plant productivity data

-Fresh weight of leaf, bark and core

-Dry weight of leaf, bark and core

Other measurements

-Leaf area meter
-SPAD

-Canopy temperature
-Soil analysis

-Plant analysis (N, P, K)

Meteorological data

- Temperature
- Humidity

- Precipitation
- Evaporation
- Wind speed




Effect of sowing date on plant growth and biomass yields

Field experiments in Alcald de Henares, Madrid, Spain

- sowing dates:
- 51: 28/05
- 52:11/06
- Tainung 2
- 200000 plants/ha

Effect of sowing time (S1, end of May; S2, beginning of June) on the dry stem biomass yield of
kenaf (t/ha), plant height (cm), and stem diameter (mm) at the end of growth period in Alcala de
Henares, Madrid, Spain. N, number of plots; The letters in the columns indicate means showing a

significant difference at the 5 % level (Duncan's multiple range test).

Stem biomass Plant height Stem diameter

N (t/ha) (cm) (mm)

Sowing date
S1 3 116 a 2429 a 213 a
S2 3 92b 2480 a 195a

OVERALL SCORES 6 104 2455 204




Effect of sowing date on plant growth and biomass yields

stem diameter
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Effect of sowing date and kenaf variety on plant growth and biomass yields

Field experiments in Guadajira, Badajoz, Spain

- sowing dates:

- 51: 22/05

- 52: 04/06
- Kenaf variety:

- Tainung 2

- Everglades 41
- 200000 plants/ha

Effect of sowing time (S1, end of May; S2, beginning of June) and kenaf variety (Tainung 2 and
Everglades 41) on the dry stem biomass yield of kenaf (+/ha), plant height (cm), and stem diameter
(mm) at the end of growth period in Guadajira, Badajoz, Spain. N, number of plots; The letters in the
columns indicate means showing a significant difference at the 5 % level (Duncan's multiple range

test).
N Stem biomass  Plant height Stem diameter

(+/ha) (cm) (mm)

Kenaf variety
Tainung 2 6 254a 336.7 a 134 a
Everglades 41 6 23.6a 316.8 a 129a

Sowing date
Si 6 211a 308.8 b 12.4b
S2 6 279 a 3447 a 139a

OVERALL SCORES 12 24 .3 326.8 13.2




Mean values effect of sowing date on plant growth and biomass yields between
MADRID & BADAJOZ
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Effect of plant population on plant growth and biomass yields

Field experiments in Alcald de Henares, Madrid, Spain

- plant density:
- D1: 200000 plants/ha
- D2: 400000 plants/ha
- Tainung 2
- sowing date: 28/05

Effect of plant density (D1, 200000 plants/ha; D2, 400000 plants/ha) on the dry stem biomass yield
of kenaf (t/ha), plant height (cm), and stem diameter (mm) at the end of growth period in Alcald de
Henares, Madrid, Spain. N, number of plots; The letters in the columns indicate means showing a
significant difference at the 5 % level (Duncan's multiple range test).

N Stem biomass Plant height Stem diameter

(+/ha) (cm) (mm)
Plant density
D1 3 10.2 a 2429 a 21.3 a
D2 3 119a 2485 a 179a
OVERALL SCORES 6 11.1 2457 19.6
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Effect of sowing date and plant population on plant growth and biomass yields

Field experiments in Guadajira, Badajoz, Spain

- sowing dates:
- 51: 12/05
- 52: 04/06
- Plant density
- D1: 200000 plants/ha
- D2: 400000 plants/ha
- Salvador

Effect of sowing time (S1, May; S2, beginning of June) and plant density (D1, 200000 plants/ha; D2,
400000 plants/ha) on the dry stem biomass yield of kenaf (t/ha), plant height (cm), and stem
diameter (mm) at the end of growth period in Guadajira, Badajoz, Spain. N, number of plots; The
letters in the columns indicate means showing a significant difference at the 5 % level (Duncan's
multiple range test).

Stem biomass  Plant height Stem diameter

> (+/ha) (cm) (mm)
Sowing date
S1 6 240a 3365a 143 a
S2 6 216 a 3423 a 131a
Plant density
D1 6 214 a 3480a 13.3a
D2 6 24.1a 3308 a 140a

OVERALL SCORES 12 22.8 3394 13.7




Effect of plant population and kenaf variety on plant growth and biomass yields

Field experiments in Guadajira, Badajoz, Spain

-Plant density
- D1: 200000 plants/ha
- D2: 400000 plants/ha
- Kenaf variety:
- Tainung 2
- Salvador
- Everglades 41
- Sowing date: 04/06

Effect of plant density (D1, 200000 plants/ha; D2, 400000 plants/ha) and kenaf variety (Tainung 2;
Salvador; Everglades 41) on the dry stem biomass yield of kenaf (t/ha), plant height (cm), and stem
diameter (mm) at the end of growth period in Guadajira, Badajoz, Spain. N, number of plots; The
letters in the columns indicate means showing a significant difference at the 5 % level (Duncan's
multiple range test).

Stem biomass Plant height Stem diameter

A (/ha) (cm) (mm)
Kenaf variety
Tainung 2 6 265a 3700a 141a
Salvador 6 216 a 342.3b 131a
Everglades 41 6 224a 335.7 b 151a
Plant density
D1 9 210a 359.1a 144 qa
D2 9 259a 3396a 137 a

OVERALL SCORES 18 23.5 349.4 141




Mean values effect of plant density on plant growth and biomass yields between

MADRID & BADAJOZ
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Effect of kenaf varieties on plant growth and biomass yields

Field experiments in Alcald de Henares, Madrid, Spain

-Kenaf variety:
- Tainung 2
- Everglades 41
- Salvador

- 200000 plants/ha

- Sowing date: 11/06

Effect of kenaf variety (Taninung 2, Salvador, Everglades 41) on the dry stem biomass yield of
kenaf(t/ha), plant height (cm), and stem diameter (mm) at the end of growth period in Alcala de
Henares, Madrid, Spain. N, number of plots; The letters in the columns indicate means showing a

significant difference at the 5 % level (Duncan's multiple range test).

N Stem biomass  Plant height Stem diameter

(t/ha) (cm) (mm)
Kenaf variety
Tainung 2 3 9.2 ab 2480 a 195a
Salvador 3 7.1b 216.1a 17.7 a
Everglades 41 3 111a 2194 a 18.6 a
OVERALL SCORES 9 9.1 227.8 18.6




Effect of kenaf varieties on plant growth and biomass yields
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Effect of experimental locality on plant growth and biomass yields

- Experimental locality:
- Alcald de Henares, Madrid, Spain
- Guadajira, Badajoz, Spain
- Kenaf variety:
-Tainung 2
- Everglades 41
- Salvador
- 200000 plants/ha
- Sowing date: june
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Effect of experimental locality on plant growth and biomass yields

Effect of kenaf variety (Taninung 2, Salvador, Everglades 41) and experimental locality (A: Alcald de
Henares, Madrid, Spain; B: Guadajira, Badajoz, Spain) on the dry stem biomass yield of kenaf(t/ha),
plant height (cm), and stem diameter (mm) at the end of growth period, and analyses of variance. N,
humber of plots; DF, degrees of freedom; The letters in the columns indicate means showing a
significant difference at the 5 % level (Duncan's multiple range test).

Stem biomass Plant height Stem diameter

N (t+/ha) (cm) (mm)
Locality
A 9 9.1b 227.8 b 186 a
B 9 210a 359.1a 144b
Kenaf variety
Tainung 2 6 159a 3150a 172 a
Salvador 6 141a 285.7 ab 152a
Everglades 41 6 153 a 279.7 b 172 a
OVERALL SCORES 18 15.1 293.5 16.5
Stem biomass Plant height Stem diameter
Source of variation DF ------cccmmee - L
Locality (L) 1 0.0001 0.0001 0.0001
Variety (V) 2 ns ns ns
LxV 2 ns ns ns




Mean values effect of Varieties on plant growth and biomass yields between
MADRID & BADAJOZ
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Mean values effect of Varieties on plant growth and biomass yields between
MADRID & BADAJOZ

CONCLUSIONS:

Effect of locality Stem biomass

The results show that the biomass production of
kenaf was significantly greater in Badajoz than
in Madrid.

Differences between the two
localities

dry weight (t/ha)

Kenaf has been shown to need relatively high
temperatures during its growth cycle: . 0

Badajoz
Madrid

. . Everglades 41 Salvador Tainung 2
Differences: between the two localities can be

mainly due to Madrid low temperatures compared

with Badajoz temperatures at the beginning and at

the end of the cycle.



LOCALITY CONCLUSIONS:
Mean values effect of Varieties on plant growth and biomass yields between
MADRID & BADAJOZ

CONCLUSIONS & DISCUSSION: Stem biomass
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DISCUSSION: Relations between plant density & varieties
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CONCLUSIONS & DISCUSSION: Competition for space and nutrients looks to be the trend

who governs the relations between stem caracters & height with varieties & plant density.
Bigger plants occuping to much room by / m2 of soil with are equivalent to n°plants/m2. Bada
joz varieties is equiv. to 400.000/ha. Stem diam.it have negative trend in both. Hight, inside
each grup shows olso negative trend, and positive throuht the grups. Stem biomass for
Badajoz going from 21 to 26 t/ha from 200000 to 400000 pl/ha.



sowing DATE & plant DENSITY CONCLUSIONS :
Dry BARK & CORE values are not effect by sowing DATE and plant DENSITY
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Task 2.3: Effect of irrigation and nitrogen fertilization on biomass yields

Field experiments in Alcald de Henares, Madrid, Spain

- 4irrigation levels X 3 nitrogen fertilization X 3 replicates

I-0: 0% of PET N-0: 0 kg N/ha
I-25: 25% of PET N-75: 75 kg N/ha
I-50: 50% of PET N-100: 100 kg N/ha
I-100: 100% of PET

- kenaf variety: Tainung 2
- sowing date: 28/05/2003
- plant density: 200000 plants/ha




Field experiments in Alcald de Henares, Madrid, Spain
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Effect of nitrogen fertilization (N,, O kg N/ha; N5, 75 kg N/ha; N,y,, 100 kg N/ha) and Irrigation
(I,, without irrigation; I,5, 25 % PET; I;,, 50 % PET; I,y,, 100% PET) on the dry stem biomass yield
of kenaf(t/ha), plant height (cm), and stem diameter (mm) at the end of growth period in Alcala de
Henares, Madrid, Spain, and analyses of variance for the Fertilization and Irrigation variables. N,
number of plots; DF, degrees of freedom; The letters in the columns indicate means showing a
significant difference at the 5 % level (Duncan's multiple range test).

Stem biomass Plant height Stem diameter

> (t+/ha) (cm) (mm)
Nitrogen Fertilization
No 12 74a 176 5a 16.9 a
N5 12 59a 1708 a 180a
N1oo 12 6.2a 156 9 a 157 a
Lrrigation
I, 9 28 c 107.1c 116 ¢
I5 9 5.4b 158.8 b 16.4 b
Iso 9 6.9b 173.3 b 17.8 b
T00 9 109a 2330a 216a
OVERALL SCORES 36 6.5 168.1 16.9
Stem biomass Plant height Stem diameter
Source of variation DF --------cmmeee - A
Nitrogen Fertilization (F) 2 ns ns ns
Irrigation (T) 3 0.0001 0.0001 0.0001
FxI 6 ns ns ns
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CONCLUSIONS:

Effect of N2 fertilization and irrigation on plant growth and biomass yields

MADRID

25 4

20

Madrid StemCaracters_ RELATED with Irrigat&N2fertilz

—m— StemBom(t/ha)

—e— PlantHeig(cm)

—a— StemDiam(mm) %

15

10

Irrigation

10 ‘ 125 ‘ 150 ‘ 1100 NO ‘ N75 ‘ N100
N2_Fertilizatio

CONCLUTIONS:

The |,,, was the best treatment. The difference between I, and I,
biomass production were not significant. The effect of I, on reduction of
biomass production was significant with the others irrigation treatments.
The fertilization did not affect to the biomass yield production of kenaf




CONCLUSIONS:
Effect of Nz fertilization and irrigation on total dry biomass
MADRID
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Effect of nitrogen fertilization (N, O kg N/ha; N5, 75 kg N/ha; N,q,, 100 kg N/ha) and irrigation (I,, without irrigation; I,5, 25 % PET; I,
50 % PET:; I,y,, 100% PET) on the kenaf biomass yield (t/ha) in Alcald de Henares (Madrid, Spain).

CONCLUSIONS:

The 1,,, was the best treatment and |, the worst The difference between
I, and | biomass production were not significant . The pattern of
biomass production of bark and core were similar. The fertilization did not
affect to the biomass yield production of kenaf



CONCLUSION:
Effect of N2 fertilization and irrigation on Stem biomass yield in
MADRID

CONCLUSIONS:
At the end of the experimental period, |, Stem biomass
treatment reduced dry stem production by 37
%, 1, by 50 % and |, by 75 % when
compared with |, treatment. The highest
stem biomass production: 12.4 t/ha
(bark: 3.9 t/ha; core: 8.5 t/ha) was obtained

in plots treated with N, (0 kg N/ha) and |,
(100% PET)

dry weight (t/ha)

Effect of nitrogen fertilization (N,, O kg N/ha; N5, 75 kg N/ha; N,o,, 100 kg N/ha) and
irrigation (I,, without irrigation; I 5, 25 % PET; Iy, 50 % PET; I,y 100% PET) on the dry
stem biomass yield of kenaf(t/ha) at the end of growth period in Alcald de Henares,
Madrid, Spain

N-100




Effect of nitrogen fertilization (N,, O kg N/ha; N5, 75 kg N/ha; N,y,, 100 kg N/ha) and Irrigation
(I,, without irrigation; I,;, 25 % PET; I,,, 50 % PET; I,,,, 100% PET) on % nitrogen content in plant
components (leaf, bark and core) at the end of growth period in Alcald de Henares, Madrid, Spain,

and analyses of variance for the Fertilization and Irrigation variables. N, number of plots; DF,
degrees of freedom; The letters in the columns indicate means showing a significant difference at
the 5 % level (Duncan's multiple range test).

NITROGEN CONTENT (%)

N leaf bark core whole plant
Nitrogen Fertilization
No 12 2.65b 053a 055a 076 a
N5 12 294 a 049 a 0.60a 084 a
N1oo 12 2.85 ab 059a 067 a 089a
Lrrigation
I, 9 299 a 0.75a 0.72 a 088 a
I5 9 292 a 044b 056 a 0.80a
Iso 9 2.74 ab 049b 0.65a 083 a
Ii00 9 2.60b 046b 0.51a 0.80a
OVERALL SCORES 36 2.81 0.54 0.61 0.83
leaf bark core whole plant
Source of variation DF ----"----ce- A e e L
Nitrogen Fertilization (F) 2 0.0569 ns ns ns
Irrigation (T) 3 0.0381 0.0049 ns ns
FxI 6 ns ns ns ns




PLANT N2%content. CONCLUSIONS:
Effect of N2z fertilization and irrigation on plant N2%
Concentracion at the end of the growth period in MADRID

Effect of N2_&_Irrigation on N2 % content of the Kenaf plant

3,5 q

—— Ieh '/‘\‘

—=— bark(N2%)

2,5 1

2 77| —e— core(N2%)

N2%

15 —A— whole plant(N2%)

05 W .:/:r”;.
0
10 ‘ 125 ‘ 150 ‘ 1100 NO ‘ N75 ‘ N100
Irrigation N2_Fertilizatio

concLusions: The N2 fertilization increased significantly the N2 content in
leaves, BUT and similar contend in the stem components for all
fertilization treatments. Without irrigation (lo treatment) the N2 content was
higher than in the other irrigation treatments
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