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STUDY OF SOME PHYSIOLOGICAL PROCESSES ON THE 2n AND

4n FORMS OF TRIFOLIUM PRATENSE

C. VOICA, I. ANGHEL

The investigations have been carried out with diploid and tetraploid

forms of Trifolium pratense belonging to the kinds of Bernburg, Gross

Lüsewitz, Molstad, Ulva, Rea, Essi, Wielkolistna, on which there has

been determined the photosynthesis intensity of respiration, perspiration

and chlorophyll amount.

The photosynthesis intensity — determined by manometric met-

hod — was higher for the tetraploid forms, than for the diploid ones.

The respiration has shown essential differences between the two forms.

The transpiration intensity — determined by moment gravime-

tric method — has reached greater values for tetraploid forms. By

photo-electrical-colorimetric way the chlorophyll amount has also been

determined.

The authors have found that the intensity of photosynthesis, res-

piration and transpiration is higher for the tetraploid forms.

Material and methods As experimental material we used

the following diploid and tetraploid forms of Trifolium pratense : Bern-

burg, Gross Lüsewitz, Molstad, Ulva, Rea, Essi and Wielkolistna.

Photosynthesis and respiration were determined with the manome-

tric method, improved by N. SÄLÄGEANU (1962). The light intensity

was 25.000 luxes and the temperature has been comprised between 25°

and 27°C. The transpiration intensity has been gravimetrically determi-

ned, while the chlorophyll amount has been settled by photoelectro-
colorimetric method.

Re sult s : Photosynthesis. Data obtained and graphically presented
in table 1, 2 and 3 show that photosynthesis intensity is greater in the

tetraploid forms for all the concerned kinds. This intensity is 37V0 greater
for Bernburg kind, 48% for Gross Lüsewitz and 27<Vo in the autotetraploid
of the kind Molstad, by comparison to the corresponding diploids. The
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photosynthesis intensity is also high in the autotetraploid kinds Ulva

and Wielkolistna for an average of 24,63 cm
302/dm2h, respectively

27,85 cm
3 02/dm*-7h, that exceads by far the diploid average.

Respiration. The rezults obtained are given in the diagrams 4, 5

and 6. From these data, it rezults that the respiration intensity is higher
in tetraploid forms for all clover kinds concerned. By comparison to

diploids, the respiration intensity is thus 490/0 greater for Bernburg

kind, 390/0 for Gross Lüsewitz kind and 58% greater for the kind Molstad-

Tripo.

Transpiration. We calculated the transpiration intensity both for sur-

face unity as for weight unity, while toking into account that the leaves-

of poliploid plants have higher thickness and weight on surface unity.
In table nr. 1 are presented the data which display the transpiration

intensity on surface unity. The intensity transpiration is greater for

tetraploid forms, by comparison to the diploid. The increase is 25,2% for

the Bernburg kind, 47,4% for Gross Lüsewitz kind and 42,9% for Molstad-

Tripo kind. The values of the transpiration intensity, which are expressed

by weight unity and presented in table nr. 2 are similar to the values

of the transpiration intensity expressed by surface unity.
There are data in literature wich show an increase of the chlorophyll

quantity proportionally to the ploidy degree. In the frame of our experi-

ments, the chlorophyll quantity has been determined on fresh leaves and

expressed by surface and weight unity. The data recorded in table nr. 3

show an increase of the chlorophyll quantity for all the tetraploid forms

under study.
Results discussion. The researches carried out by various aut-

hors, concerning the photosynthesis and respiration intensity in polyploid

plants, are somehow contradictory. For instance A. F. STELMACH (1965) T

E. V. BORMATOV, B. F. MATROSOV, V. K. SAVEENKO (1965) show

for the beet a more intense photosynthesis in the tetraploid forms, while

I. F. BUZANOV, A. V. USTIMENKO-BUKAMOVSKI, A. I. OSTROVSKQ

(1965) state that for the beet the photosynthesis intensity is higher in

tetraploid plants. These dissimilar results could be explained by a greater
number of chloroplasts and a greater amount of chlorophyll in the tetra-

ploid forms. Thus, for instance, the Bernburg kind has on an average

6,43 chloroplasts in stomatic cells for the diploid form and 12,38 for the

autotetraploid form. The same can be recorded for all the kinds under

study.

The data, that we obtained concerning the respiration intensity, are

not agreeing to the data of some authors, such as: I. F BUZANOVV

A. V. USTIMENKO-BUKAMOVSKI, A. I. OSTROVSKO (1965),
A. F. STELMACH (1965), for the beet, I. E. TARASEVICI (1965), for

the radish ; F. SCHWANITZ (1949) for various culture plants and

M. G. STALFELT (1943) which found that the respiration intensity is

higher for diploid forms. As for the transpiration phenomenon our results-

show an increase of its intensity for the tetraploid forms ; these results

agree to the data obtained by A. F. STELMACH (1965), for the beet

F. SCHWANITZ (1949) for various culture plants, I. E. TARASEVICI

(1965) for the radish; at the same time, they are contradictory to the-

data obtained by I. F. BUZANOV, A. V. USTIMENKO-BUKAMOVSKI,,



A. I. OSTROVSKO (1965), for the beet. Л higher transpiration intensity
in the autotetraploid forms could partially be explained by a higher
amount of the water contained in the tissues.

It follows from the results presented in the present study that the

photosynthesis intensity of respiration and transpiration, as well as the

chlorophyll amount in the leaves, is higher for the tetraploid forms by

compaiison to the diploid ones.
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STUDIUL UNOR PROCESE FIZIOLOGICE LA FORMELE 2 n şi 4 n

DE TRIFOLIUM PRATENSE

Rezumat

Cercetările au fost efectuate cu forme diploide şi tetraploide de

Trifolium pratense, aparţinînd soiurilor : Bernburg, Gross Lüsewitz

Molstad, Viva, Rea, Essi şi Wielkolistna. la care s-au determinat inten-

sitatea fotosintezei, respiraţiei, transpiraţiei şi cantitatea de clorofilă

din frunze.

Intensitatea fotosintezei — determinată prin metoda manometrică —

este mai mare la formele tetraploide in comparaţie cu cele diploide.

Respiraţia arată de asemenea deosebiri esenţiale între cele două forme.

Intensitatea transpiraţiei, determinată prin metoda gravimetrică de

moment, arată valori mai mari la formele tetraploide.

Cantitatea de clorofilă din frunze s-a determinat pe cale fotoelectro-

colorimetrică obţinîndu-se valori mai ridicate la formele tetraploide.

în concluzie putem remarca faptul că toate procesele fiziologice cer-

cetate decurg cu o intensitate mai mare la formele tetraploide în com-

paraţie cu cele diploide.
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Table

Nr.

1

Tb*-

transpiration
intensity

on

the

2

n

and

4

n

forms

of

Trifolium

pratense

(g

water
/dm
2

/h)

Date

Bernburg

Gross

Lüsewitz

Molstad-Tripo

Rea

Ulva

Wielko- listna

Uо

CD

О)

О)

а»

EH

+->

сб

со

05

2

n

4

n

2

n

4

n

2

n

4

n

2

n

4

n

4

n

BB

18

V

1,173

2,127

1,437

3,372

2,844

4,107

3,161

3,293

2,531

27,5

30

750

23

V

0,668

1,240

0,774

1,072

1,794

1,634

1,785

1,956

27

31

752

1,055

28

V

2,682

3,555

0,834

3,552

2,400

3,408

3,327

3,663

2,205

26

33

761

4

VI

2,889

3,540

2,556

4,623

4,290

3,408

3,509

25

31

765

2,772

3,825

9

VI

3,000

4,059

4,212

5,298

4,380

4,086

4,296

4,086

24,5

49

758

3,016

14

VI

5,010

6,000

5,121

7,000

4,380

6,225

6,519

5,490

27

35

761

3,015

19

VI

4,368

5,923

5,319

5,709

3,654

4,650

7,311

25

30

751

3,393

4,950

24

VI

6,360

5,250

25

755

6,147

4,476

5,787

4,213

6,420

6,360

7,455

33 31

32

755

29

VI

3,759

4,429

3,738

5,490

3,444

4,650

4,443

4,740

6,030

1i

Average

3,291

4,123

3,163

4,654

2,796

3,991

3,832

4,323

4,543

Relative difference

+

1Д95

+

0,831

+

1,491

Relative value

100

125,2

100

147,4

100

142,9
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Table

Nr.

2

The

transpiration
intensity
on

the

2n

and

4n

forms
of

Trifolium

pratense

g

water
/

g

fresh

substance
/

h

Kinds

The ploidy degree

18

V

23

V

28

V

4

VI

Average

Value difference

Relative value

2

n

1,380

0,519 _ 0,686_ 0,522

1,017 1,674 1,056

1,629 1,716 1,344

0,983

100

Bernburg

1,364

4

n

0,900 _ 1,764

+

0,481

138/7 100

Gross Lüssewitz

2

n

0,955

4

n

1,434

0,640

1,833

2,034

1,590

+

0,635

166,4

Molstad Tripo

2

n

1,707

1,050

1,482

1,599

1,391

100

4

n

27,5

1,707

1,728

2,103

1,891

0,500

135,9

Temperature
°C

30

27

26

25

The the

moisture
of

atmosphere

750

31

33

31

The

pressure atmosphere

of

the

0,768

752

761

765

Table

Nr.

3

The

chlorophyll
quantity
of

the

leaves

(mgjl

g

fresh

substance)

Bernburg

Grass

Lüsewitz

Molstad-Tripo

Essi

Rea

Ulva

Wielkolistna

The ploidy degree

mg/dm
2

mg/g
!

mg/dm
2

mg/g

mg/dm
2

mg/g

mg/dm
2

mg/g

mg/dm
2

mg/g

mg/dm
2

mg/g

mg/dm
2

mg/g

2

n

51,07

12,01

36,9

8,85

49,69

12,52

43,2

11,6

56,18

4

n

14,85

51,22

13,0

53,69

14,05

53,31

16,0

52,3

13,5

53,01

14,0

54,98

14,88
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Fig. 1. The photosynthesis intensity at the Gross-Lüsewitz kind.

Fig. 2. The photosynthesis intensity at the Molstad-Tripo kind.
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Fig. 3. The photosynthesis intensity at the Bernburg kind.

Fig. 4. The respiration intensity at the Gross-Lüsewitz kind.
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Fig. 5. The respiration intensity at the Molstad-Tripo kind.

Fig. 6. The respiration intensity at the Bernburg kind.


