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Experimental Farm of Bologna University, Cadriano (Northern Italy)

44° 33' N, 11° 21' E farm soil typology:
Udic Ustochreps fine silty, mixed mesic
altitude: 32 m a.s.l.
. . o sand = 19%
soil slope: 0% ) :
) - 1.9% silt = 53%
organic matter = 1.9/ clay = 28%
pH = 7.14
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Experimental layout Task 2.2

Sowing time and Plant populations

Complete randomized blocks

Block 1 Block 2 Block 3 Block 4
8 | SivaD1 S2v2D1 S2v2D2 S1v2D1
7 S1v2D2 S2viD1 S1viD1 S2V1D2
6 S2vaD2 S1ViD2 Siva2D1 S1v2D2
5| s2vaDp1 S1viD1 S2viD2 S1viD2
4 S2VviD2 S1v2D2 S2viD1 S2v2D1
3 S1VviD2 S2v2D2 S2v2D1 S2v2D2
2 S2viD1 S1va2D1 S1V1iD2 S1VviD1
1| Sivib1 S2v1iD2 S1v2D2 S2viD1

S1: First sowing date

S2: Second sowing date

D1: 20 p m?
D2: 40 p m?

V1: TAINUNG2

V2: EVERGLADES41

First sowing date:
7th May 2004
Tot. emergence:

5 days

Second sowing date:
9th June 2004
Tot. emergence:

6 days

Woven non woven
tissue

Irrigation after sowing

to help emergence

Field at 26/08/2004



Experimental layout Task 2.3 Nitrogen fertilisation rates

Complete randomized blocks sowing date:
21th May 2004
N1 NO Tot. emergence:
Block 4
N3 N2 5 days
N3 N1
Block 3
Fertilization:
N2 NO
4th June 2004
Block 2 NO N1
N2 N3
Block 1
N2 N3
Field at 26/06/2004
NO N1

genotype: Tainung2
density: 20 plant/m?

NO: no fertilization
N1: 50 kg N/ha
N2: 100 kg N/ha
N3: 150 kg N/ha

Field at 26/08/2004




Data collecting

Meteorological data like ...

e Daily maximum/minimum air temperature (°C)

e Precipitation (mm)

* Air humidity (%)

« Evaporation (glass A panel)
* Sunshine hours

» Water table

Soil typical data before sowing

Repeated harvests (rows of 1,5 m)

* Fresh weight of harvested row

* Number of plants

* Height (cm) and Base Stem Diameter (mm)

* Fresh / dry weight of stems, leaves and petioles

« Leaf area (cm?)

Repeated harvests time table

2.5m

<+—>
5 marked plants
1 1 +
| = harvest
o A
a |- gl | -
- » - »
» »- Pl »
- » - >
d | - dl ». h +.
~ |l il g marvest
B
1.5m

A

\ 4

A

v

Novemb Decemb |

harvestdate| 18/6 1/7 157 29/7 12/8 3/9 20/9 14/10
Harvestn| | nom NV V.V VIVl IX X
DAE -Task22S1-| 38 51 65 79 93 114 - : ) -
DAE-Task22S2-| 4 17 31 45 59 80 - : : ;
DAE -Task23-| 24 37 51 65 79 101 - : : :




45 , 90
oc Rainfall, Min and Max temperature until 31/08/2004 mm
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T 0
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* Precipitation was almost absent from
August until 12th September

Rainfall (mm)

Task 2.2 Task 2.2
s1 S92 Task 2.3
148,8 100,9 140,5

 Air temperature followed the typical trend
of the local conditions

* 50 mm in one event with hail

» After

first

sowing date of

(beginning of May)

few days without GDD increasing

e Less hot than 2003

* More rainfall in May and June

Task 2.2



Seed Germinability

Weight 1000 seeds:

Tainung2: 297.1 g

Everglades41: 292.2 g

50 seeds per 4 replications. Incubation room at 20-30 °C. 1800 t T
Sowing on 14/04/2004. First germination survey on 19/04/2004. 90 -
Second germination survey on 26/4/2004. 80 |
germinability (%) | A B C D mean | Stand  Stand [Ch O Tainung2
Dev Error O Everglades41
Tainung2| 98 92 100 100 97,5 3,79 1,89 601
Everglades4l| 94 96 90 98 94,5 3,42 1,71 50

Adapted mechanical
sowing machine

“Vignoli”

20% of seed damaged by
sowing machine




Obtained density on field

Task 2.2

D1: 20.14 + 1.45 plants m™ Task 2.3

D2: 36.64 + 2.73 plants m2 17.94 + 0.35 plant m
50 | 50 5
45 ] 45 plant m 2
40 4 40 4
35 4 35 4
30 4 30 4
25 4 25 4

N2

20 20 4 AP
15 4 15 [ Js L I \s
10 4 10 4

5 54

DAE DAE

0 0

0 20 40 60 80 100 120 0 20 40 60 80 100 120



TaS k 22 - Sowing time and Plant populations -

Plant Height and base stem diameter

200 +

Plant height

cm Vertical lines represent standard error
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\l \l Vi Vi \Yl \

1 2 4 6 7 8

-
A F A .

Media di base stem diameter (mm)]

20 20 40 40 20 20 40 40
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TaS k 22 - Sowing time and Plant populations -

Plant Height (cm)

Vertical lines represent standard error

200 200 200
cm cm cm

® 0 o 2003

160 160 160

140 140 140

120 120 120

100 100 100

80 80 8

60 &0 60

0 4 0

20 20 20

DAE
0 T 0 0 T
0 20 40 60 80 100 120 0 30 40 50 60 70 80 D 100 110 120
Base Stem diameter (mm)
254 25+ >
mm mm mm
2003
204 204 2
DL
154 154 15
0%
104 104 10
51 54 5
Harvest date e

0 0
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0




TaS k 22 - Sowing time and Plant populations -

Fresh biomass yield (t hat)

80 1
tha? 80 Media di fresh biomass (t ha-1)]
70 4
2 70 1
60 4 60 -
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Task 2.2 . Sowing time and Plant populations - Partitioning of fresh biomass in plant organs

100 100+ 100 4
0, 0 0
9/; Stem%during time g/; Leaves %during time g/; Petiols %during time
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20
10
0
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tha —
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70 A
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TaS k 22 - Sowing time and Plant populations -

Dry biomass yield (t hal)

Vertical lines represent standard error

20 1
that 20 Media di dry biomass (t ha-1)]
15 ~
15 4
2
10 — — —
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7 51| 11.25 10,67 11,09
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8
0
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TaS k 22 - Sowing time and Plant populations -

Dry stem biomass (t hat)

20 1
tha?
20 Media di dry stems (t ha-1)
15 4 15
10 A
10 4
S1
5 9,99
8,36 7,93 8,37
4,54 5,12 5,12 5,02
5 4 0
20 20 40 40 20 20 40 40
Everglades4l| Tainung2 Everglades4l| Tainung2 Everglades41| Tainung2 Everglades41| Tainung2
s1 S1 s1 S1 S2 S2 S2 s2
Harvest date Y| | Y| Y| \ Y| Y| Y|
1 2 3 4 5 6 7 8
04 T T "
0 20 40 60 80 120
Dry matter content in plant organs (%)
50+ 50
% Dry content in plant % Dry content in sterrs % Dry content in leaves
during time during time during time
404 4
304 0




Task 2.2

- Sowing time and Plant populations -

Leaf Area Index and Specific Leaf Area

LAI (m? m2) during time

40 60 80 100 120

S2

S1

DAE

20

40 60 80 100 120

40 -

40 1

35 -

30 -

25 -

m? kgt SLA (m? Kg?) during time

20 40 60 80 100 120

m2kg

20 40 60 80 100 120



The light response curve of leaf photosynthesis (A) 31/08/04

A (pmol CO2 m-=2 5-1)

First sowing time

260 | Amax=35.1 Tainung2; D 40 p m
QE=0.046
200 | K=0.605 Portable IRGA (CIRAS-2, PP-
Systems)
1650 | QE:
- ' . Most recently fully expanded leaves

| " saturated PPFD=828 apparent quantum efficiency y IUTly €xp
10.0 iy

il Light compensation Light compensation point
5.0 point = 209
00 L e m e s I Mook |

light saturated maximum
50
400 00 1200 1600 2000 k-
FPFD (prmol m=2 s=') convexity
A (umol COZ - 5-') Second sowing time

250 Amax=36.2

| QE=0.058
200 K=0.274

S2 higher QE, Amax

15.0 ™~ Saturated PPFD=784

| S2 lower light
10.0 _ _ compensation point

Light compensation
50 - point = 169
/ leaves of S2 more effective

0.0 — 1 T 1 T ] T T T ] in photosynthesis
50

400 200 1200 1600 2000
PPFD (prnal -2 =)



TaS k 23 - Nitrogen fertilisation rates -

Plant height and Base stem diameter
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TaSk 23 - Nitrogen fertilisation rates - Fresh biomass yield (t hal)

Vertical lines represent standard error

80
that 80 Media di fresh biomass (t ha-1)]
70 1
70
60 4 1 N2 60
50 4 NO N3 Ok
N1 40
40 30 -
20 49,26 49,88 54,57 55,41
30
10
20 1 0
VI VI VI VI
10 1
DAE NO N1 N2 N3
0 . . v v v .
0 20 40 60 80 100 120
Fresh stem biomass (t ha?)
80 -
that 80 Media di fresh stems (t ha-1)
70 1 A
60 - 60 1
50 A
] 40 4
40 4 TN 30 4
301 a N %)) 32,21 33,10 36,25 37,11
10
20 4 T 0
VI VI VI VI
10
DAE NO N1 N2 N3
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TaS k 23 - Nitrogen fertilisation rates -

Partitioning of fresh biomass in plant organs

1004 100 100+
% Stem% % Petiols % % Leaves %
- 0 0
804 9] 804
704 -"\NQJ 70 70
NL
604 =+ N3 60 60
504 50 50
204 0 V')
21 0 0
201 2 20 e
ND
N ) "\\% i ﬁmm
N3 DAE
0 . . 0 v ﬁ%ﬁ's'ﬁm v 0 v . . . .
60 100 0 2 0 60 80 100 2 0 20 ' 60 80 100
Dry content in plant, stem and leaf (%)
501 50 50
% Dry content in plant % Dry content in stem % Dry content in leaf
%1 during time ® during time “ during tire
204 7' P
354 » ®
4 0 0
251 % V.3 N P N
: " W%
204 =N 20 20 =\
159 = 15 L 15 :
104 10 10
5 5 5
DAE
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TaS k 23 - Nitrogen fertilisation rates - Dry biomass yield (t ha)

201 Media di dry biomass (t ha-1)
that 20
15 15 A
N2
N3
NO
10 4 NL
5 4
DAE
0 . . ' ' ' ,
0 20 40 60 80 100 120 .
Dry stem yield (t ha)
201 Media di dry stems (t ha-1)
that 20
15 15 A
10
10 4
N2
N3 I
NO 5
N1
5 0 -
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Tas k 2.3 . Nitrogen fertilisation rates - Leaf Area Index and Specific Leaf Area

LAI (m? m™2) during time SLA (m? Kg?) during time
8 40 1
m2m -2 kgm=
35 4
6 30 4
25 4
4 4 20 4
15 4
24 10 4
5 J
DAE DAE
0 0

0 20 40 60 80 100 120 0 20 40 60 80 100 120



Task 2.2 vs Task 2.3
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First conclusions

« 2004 yield > 2003 yield

» Less effect of sowing time on plant height and biomass

» Trend of growing similar for S1 and S2

* No influence of nitrogen levels on yields



Plant height (cm) *°7 17381 178,47
141,22

150 1

100 ~

50 A

Harvest VIl — 21th September 2004 Task22-S1-  Task 22-52- Task 2.3




Data will be collected...

Meteorological data
Soil analysis at harvest A and B

Final harvests (Harvest A and B)
* Biometric parameters
 Number of ramifications

* Number of nodes

» Decortication (fresh / dry weight of bark and core)

* N% in soil and stems

Mechanical decortications
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