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TABLE 3.-contin·ued. 

I 
1 Transpiration Coefficient 

I 
Satu· (according to Bakke). 

Tempera- ration - - ----- -···- ·---- - -- -· ·-·-··- -- -
Date. Plant. ture Deficit 

in ° c. of the Upper Under Average. Remarks. Air. Surface. Surface. 

---------------
28.8.24.-

(contd). 
3.40 p.m ... Digitaria eriantha .... 19·2 11·5 0·384 0 · 416 0·395 

Helichrysum caespi- 19·2 11·5 0·049 0·108 0·074 
titium 

Omlis convexula .... 19·2 11·5 1·956 0·607 1·282 Very young. 
Eragrostis superba ... 19·2 11·5 0·300 0·218 0·259 
Hermannia brachy- 19·2 11·5 2·700 0·900 1·800 
pet ala 

Aristida congesta ..... 19·2 11·5 0·457 0·130 0·294 
Geigeria passerinoides 18·2 11 · 7 0·372 0·592 0·482 

2.9.24. 
3p.m ... ... Gazania longifolia .... 25·2 21·8 0·142 0·134 0·138 

Salvia rugosa .... ... 25·2 21·8 0 ·404 0·545 0·475 
Themeda triandra .... 25·2 21·8 0·200 0·290 0·245 
Digitaria eriantha .... 25·2 21 ·8 0·400 0·114 0·257 

3.30 p.m ... Aristida congesta ... . . 25·2 21·8 1·250 0·483 0·867 
Anthephora pubescens 25·2 21·8 0·235 0·195 0 ·215 
Tragus racemosus .... 25·2 21·8 0·250 0·226 0·239 
Geigeria obtusijolia . .. 25·2 21·8 0·105 0·222 0·164 

4.13 p.m ... Eragrostis lehman· 25 · 2 21·8 0·785 0·234 I 0 · 510 
niana 

j 4.30 p.m .. . Euphorbia sanguinea. 22·8 18·5 0·348 0·694 0·521 
Hermannia brachy- - - 0·585 0·263 0 ·424 
petal a 

------------
22.10.24. 

9.40 a.m ... Themeda triandra .... 22·2 10·24 0·310 0·125 0·218 
Amphidoxa gnapha- - - 0·059 0·111 0·085 

loides 
Elephantorrhiza Bur- - - 0·489 0·238 - 0·364 
chellii 

Rhynchosa conjusa . .. - - 0·464 0·188 0 ·326 
Cassia obovata . .. .... - - 0·386 0·207 0·297 
Salvia ruuosa .. ...... - - 0·579 0·250 0·415 
St.achys spathulata . .. - - 0 · 580 0·500 0·540 

I 
Anthephora pubescens - - 0·153 0·260 0 · 207 
Tragus koelerioides . .. - - 1·9 0·826 1·363 
Diuitaria eriantha .... - - 0·171 0·285 0·228 
Gazania longijolia . ... - - 0·177 0·467 0·322 
Aristida uniplumis ... - - 1·073 0·590 0·842 
Hermannia brachy- - - 0·961 1·192 1·077 
petala 

Bonchea pinnatijida .. - - 0·411 0·231 0·321 
11.08 a.m .. Geigeria obtusifolia . .. 25·2 14·91 1·100 0·733 0·917 

·--------------
6.1.25 

10.27 a.m .. Anthephora pubescens 33·5 27 · 58 0·244 0·084 0 · 164 - Folded. 
10.35 a.m .. Eragrostis lehma-n- - - 0·550 0·146 0·348 Rolled. 

niana 
10.39 a.m .. Bouchea pinnatifida ... - - 0·043 0·022 0·033 
10.55 a.m .. Themeda triandra .... - - 0·354 0·105 

I 0·230 Folded. 
11.05 a.m .. Digitaria. eriantha . ... - - 0·447 0·188 0·317 Half closed. 
11.10 a.m .. Salvia ru(Josa .. .... . - - 0·213 0·448 0·330 
11.15 a.m .. Chloris petraea . .. ... - - 0·173 0·071 0·122 Partly closed. 
11.24 a.m .. Sporobol1ts jimb1·iatus 38 ·5 39·33 0·400 0·153 0·277 Rolled. 

- - 0·200 - - Some. 
11.35 a.m .. BU1'- 39·5 44 · 18 0 · 0008 0·018 0 ·0094 Closed. 

chellii 
-------

12.1.25. 
10.02 a.m .. Lactuca spec . ....... 31·7 25·0 1 · 500 1·35 1 ·425 
10.02 a.m. Eragrostis lehman- 31·7 25 ·0 0 ·468 0·107 0 ·288 

.niana 
10.13 a .m.} Commelina karrooica. 31· 7-36.5 25-33 ·4 0·102 0·001 0 · 050 2.15 p.m. 

I 

10.22 a.m .. Eragrostis s-uperba . .. 31 ·7 25-33 ·4 1·20 0·240 0 ·720 
10.40 a.m . . Cassia obovata . . . .. .. 34·0 28 ·0 0·05 0·138 0·071 
10.42 a.m .. Sporobolus firnbriatus. 36·50 33·4 0·209 0·209 0·209 
11 a.m .... Vernonia kraussii . ... 36·5 33·4 0 ·021 0·191 0 ·105 
11.10 a.m .. Grewia cana Spots .. 36·5 33·4 0·054 0·065 0·060 

- - 0·416 - -
11.25 a.m.} Bur· 36·5 33·4 0·0008 0·000 0·0004 
2.15 p .m. chellii 

11.30 a.m .. Uruinea rigidijolia ... 36·5 33·4 0 ·025 0·025 0·025 
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TABLE 4. 

Conrse of a Wilting Experiment. 

Digitaria eriantha 3.-Wilting Experiment No. 1 (in small bottle). 

i 1 Lowest 
Daily I Daily Air 

Output Output Soil Maxi- Mini- Mois-

Day. P1-Jr!8f· l.10cf~~. 2 Mois- mal mal ~: 
Matter Surface ture. 

1

, Temp. Temp. cent .. 
1 in gr. in gr. Satur-

1 I J ation. 

Date. Remarks. 

Fe~~;, 1 7·71 114·32 15·1 30 112 31 

~-------------------

1924 I 

- 22-23 -----~--- ------

15 February, 2 4·85 I 9·01 31·5 13 
1924 _______ ,i ___________________ , __ 

7·71 114·32 --- 35 . 14 · 5 c. 25 
23-24 

February, 
1924 

3 

24-25 
February, 

1924 

I -----11-----------------
4 6·00 I 11 · 1 35 18 35 

-----·1----- ----------------· -----1------1---------------:---·-
25-26 

February, 
1924 

3·14 5·9 30 ·5 15·5 18·5 

Fe~~;;y, 6 7·57 I 14·26 · I, 35 17 - 24 
1924 

Fe~;~~y, 7 ~~-::-~~~-~--1-5- Withe:d: put into moist 

___ 1_9_2_4 ___ 
1 
_____________ ----1---- atmosphere. 

28-29 
February, 8 I I In moist atmosphere: 

1924 
1 

recovered after 24 hrs. 

_2_9 __ F_e_b-.--l·--~---.-------~---- -------l-----,·--------------·-
1 March, 9 I 3·7i ·· 6·99 36 15 25 

1924 I . I ------------
1-2 .. . I . 

1

. 
March, 10 5·57 10·48 6·7 

1

33 20·5 25 . Withered; put iri moist 
1924 atmosphere. 

-M--:r-~-t-., . -l·--1-1-.. ~~-. -.-. -. - ,- .- . ---. - ,----. - . - ---~ In moist atmosphere; did 

~924 not recover after 24 hrs. 
Permanently wilted. 
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TABLE 4-(continued). 

Cour-se of a Wilting Experiment--( continued). 

Era,qrostis 2.-Wilting Experiment No. 2 (in big bottle). 

Date. Day. 

Daily 
Output 

of Water 
in gr. 

Pf'O 
100 cm.z 
Surface. 

Soil 
Mois­
ture. 

I 
L~~~st 1 

Maxi- Mini- Mois· I 
Temp. Temp. c~~~ 

Remark,. mal I mal ture J 

Satur- j 
ation. 

------------~----------~------~----~----~~~~------------------

25-26 I I i I I 21 Sepi~ffer, i 1 9·37 I 9·48 24·4 11·.1 
_______ 1:----·l,_ ---~---~---------1----------

2~~ I I i I 
20 Sept~~ber, 2 : 33·07 \ j 25·7 I 8·5 

27-28 I I II ,---1----1--------

September, [3 ; 29·92 I 22·9 7·8 19 I 
1924 i I I I I 

----S-ep-~--r:-£-er-,---
1

~ ---4-- ! 29·92 i \ 26·8 \ 16·7 c. 20 

1924 I I ! I I 

~~~~se~p~fr~~~:b~0e~r·~~~ ~~·--=5-_:_3_7-·3_5_ 1.=~-----~~-2-8-· 3--~-6-·s--1-5---------

so September-

-~l-~-~-~-4b-er_. __ :\ ---6·- :~~----~~~~ 23 -------------

Oct~:er, 1. 7 ~ 28 · 78 '· 125 · 7 

1

111· 8 12 
____ 1_92_4 ____ ! i I ----·J----------------

00irt,, ~--8-J-:~,-r-:::-~1~1~- ., Withered; put into moUlt 
atmosphere. 

In moist atmosphere ; 
after 24 hrs recovered. 

-----3---4--·--: ! I ' I 
Oc{~~ir, I 9 j __ · I 

------~-5 ___ ,1 _____ :;·------1 ------~1------1·------1-----------------

0ctober, I 10 6·96 1 0·45 30·5 I 14·9 22 Again wHted; put into 
1924 I j 1 I moist atmosphere. 

----------·---:----,----------li-------1-------1-------------------
5-6 , I 

0~~:4er, [ 11 1 

In moist atmosphere ; no~ 
recovered after 24 brs. 



Plant. 

Digitaria t'fiantha-
1. ......... . . . . 

2 ...... .. .. . . . . 
3 ... ... . . ..... . 

4 .. . . ......... . 

Eragrostis .snperba-
1. . . . ....... . . . 

2 .... . . . . ... . . . 
3 ............. . 

4 .... . .. .. ... . 

Plaut. 

. Digitaria er·iantha-
1. ... ' .... ... . . 

2 . . · · ·· · ... . . . . 
3 . .... . ....... . 

4 ..... ... . .... . 

Bfoagrostis $'/tperba-
1. .. ... ... .... . 

2 .. .. . . .. ' ... . 
3 ... ... . . . .... . 

4 •.. • . • . • • •••. . 
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TABLE 5. 

Record of Experiment No. 39. 

Daily Values of 
Transpiration in gr. 

Factor which Determines the Result. 
Pro 1 gr. Pro 100 

cm.2 
Surface. 

Fresh 
Matter. 

1 · 71 

13·4 
7 ·7 

10·0 

4·6 

6 ·3 
1 · 7 

5·9 

1·7 

37·7 
13·7 

25·0 

10·0 

11·7 
5·2 

22 · 3 

II 

Low soil moisture .for the meteorological conditions ; 
bad condition from beginning. 

Soil moisture high enough ; good condition. 
Lo\v soil moisture for the surrounding meteoro-

1 logical factors ; has little effect ; causes the 

I 
wilting · high leaf-root coefficient. 

High soii moisture ; good condition. 

Good condition beginning of experiment ; soil 
moisture causes wilting. 

Good conditions ; high soil moisture. 
In bad condition since beginning ; low soil moist.ure 

accelerates the wilting. 
Good conditions : very low coefficient leaves: roots. 

I Ii~~~tr~k~a1:~~t;~s g~a~t~f:~?irT~~ ~:J~;n~~; 
fresh matter, however, do not differ very much. 

TABLE 5-(continued). 

Rf'.cord (?f Exper'inumt Nr;. ~9--(continued). 

Fresh 
Matter 

of 
I.eaves 
in gr • 

0·175 

0·590 
0·280 

0 ·44-0 

0 · 245 

0·165 
0·400 

0·665 

Surface 
of 

Leaves 
in cm. 2 

17·28 

20·54 
15·87 

17 ·74 

8 ·87 

8·87 
13·07 

17·27 

Absorptive Coefficient I ~oil I 
roots Leaves: ~mature I 
in gr. Roots. ill per 

cent. 

0 ·100 

0·260 
0·050 

0 · 180 

1 · 75 

2·26 
5·6 

2·4 

4 ·04 

9 · 14 
5·66 

Remarks. 

Plant dry in the afternoon 
and grey-green ; recovered 
slightly over night. In 
bad condition from be· 
ginning. 

Very well. 
Drooping in the afternoon ; 
!ooking much better the 
next morning ; only little 
drooping. In good con· 
dition at the beginning of 
the experiment. 

Very good. I~ ·I !- - - ----
0 · 040 

0·150 
0·530 

1·250 

6 · 12 

1·1 
0 · 75 

0 · 53 

1 4 · 78 

13 · 91 
4·6 

9 · 47 

Leaves soft, but one rolled, 
two folded ; looking the 
next morning bet.ter than 
in the afternoon. Good 
condition in the beginning 
of experiment. 

Looking well. 
Leaves soft, but. mostly 

rolled ; a little better next 
morning. In bad condi· 
tion from the beginning. 

Very goc,d. 
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TABLE 6. 

· .Record(~! E.xper£ment No. ~9.-l5th and 16th January, 1924. 

Time. 

15th January-
. Ji .. 27 a:m ···· · ····· 

5·5.3 a.in ............ 
6·12 a.m ............ 
·7- '15 a.m ... . ........ 
8·20 am ....... . .... 
9·17 a.m ............ 

10·16 a.m ............ 
11·00 a.m ........... . 
12·13 p.m ............ 
12·53 p.m .... . ....... 
1·56 p.m .. . ..... . ... 
2·58 p.m ............ 
3·55 p.rr1 .... . ....... 
4·59 p.m ......... . .. 
6·00 p.m .. . ....... . . 
7·02 p.In ............ 
7·35 p.m ............ 
8·00 p.m .... .. .. . ... 
9 ·00 p.m ..... . ...... 
9·55 p.m ..... . ....•. 

11·00 p.m ............ 
11·56 p.m ......... . .. 

16th January--
0·58 a.m ............ 
2·15 a.m ............ 
2·57 a.In . ....... . ... 
3·52 a.m ... . .... . ... 
4 · 50 a.m ... . . . . . .... 
5·00 a.m ...... . .... 

I Sun. I Wind. I 

Soil 
Temperature 

in o C. 

!''"" 
1 20·8 

Sunrise. Light 5.15 a.m. 
0 - 20·6 
0 I 22·7 

0 3 22·5 

0 3 25·0 
3 30 ·0 

0 3 R3·0 
0 1 38·5 
0 3 41·5 
0 2 43·0 

0 1 44·0 
43·5 

0 41·0 
0 37·0 
0 33·0 

Sunset. 
28·5 
26·0 
24·5 
21·6 
20·0 

18 ·2 
17·0 
16·3 
15·7 
15·0 

Dawn 

I 
Air Tempera­
ture in o C. 

above Plant. 

20 ·8 

20·6 
22·7 
25·4 
27·8 
31·6 
33·2 
34·8 
.34·7 
36·8 
36·4 
35·2 
36·2 
33·5 
32·0 

28·5 
27·3 
24·5 
21·5 
21 ·0 

20·8 
19·8 
17·4 
19·6 
18·4 

Air Moisture 
in o C. 

above Plant. 

35 

38 
29 
23 
19 
17 
16 
13 
12 
11 
10 
11 
11 
10 
13 

15 
19 
21 
33 
2S 

28 
30 
35 
26 
28 
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TABLE 6'D. 
Recm·d of E:cpe,n:mrmt No. 3~. 15th an.d· 16th January, 1924. 

Eragrostis 3. Eragrostis 4. 

-------------------·11------------------- - ---- -----

Time. 

Hourly 
Transpira­
tion pro 

Timr. 

Hourly Hourly . 
Transpira- Transpira­
tion pro tion pro 

1 gr. Fresh 100 cm.2 1 gr. Fresh 
:\fatter, 
in gr. 

Hourly 
Transpira­
tion pro 
100 cm.2 

Surface, 
in gr. I 

~atter, Surface, 
m gr. l in gr. 

I I i 
--------1-·----1-------~l-------~---:--

15th January . 1:Jth January. ' i 
4. . 54a.m.·- 6.05a.m.. .. 0 · 0 0·0 4.49a.rn . ..: 6·07a.m.... 0 · 0 · 1 0·0 

6 . 05a.m.- 7.01 a.m... . 0 ·052 0 ·160 I ~.07a.m.- 7 . 04-a.m.. . . 0 · 109 , 0·422 

_7_._o_l_~_L-_8_._1_1_a_ .. m_ .. _._·_ -_-:_o _ _:___O--I·-----,-0-·_0__ '. 04 a .m.- 8.14 a.m.. .. 0 · 297 I 1· 4~2· 
0 · 0 8.14,a.m.- 9.131' .. m-.-.-. -.-l--o-.-3-15-l 1 ~ 2!6 S . lla.m.- !l . lOa.m.. .. 0·0 

9.10a.m.-10 . 10a.m.. .. 0 ·075_ 0 · 229 9.13a.m .-10.14a.m .... l 

10.10a.m.- 10 . 52a.m . ... 0·212 0 · 650 10.14-a.m.-10 . 58a.m ... . 
1----

10.52 a.m.-12. 06 p.m.. . . 0 ·165 0 · 505 10. 5:;\ a.m.-12. 09 p.m . .. . 

12.06p.m.-12 . 48p.m.. .. 0·173 ~- 12.00:p.m.- 12.5lp.m .. .. ,------l-----
12.48p.m.- l.50p.m .. .. : 0·150 0 · 459 12.5lp.m.- 1.54-p.m .... 

1 

_2~o~5oJ,~~~-:-~-o-·1oo():3o6-IL54-p.m.- 2.55p.m ... . 

2.f,up.m.-:- 3. 5::> ]J. rn .. .. ! 0·100 0·306 j2.55p.m.- 3.fif.p.ru .. .. 

3. 5~~.-;1~~- -~i~56~~~-:--:-J 0 · 150 0 · 4-59 J 3. 56 p.m.- 4. 59 p.m .. .. 

4~~~~~~-111.~ 5~~.-~~ 0 · 100 0 · 306 ~ 4 . 59p .m .- 5.59p.m .. :-. - l-----!----

5.56p.m.- 6 . 58p.m.... 0 · 047 0 · 145 5.59p.m.- 7.00p.m .. .. 

0·526 2 ·027 

0·421 1·621 

0 ·648 ' 2·495 

0 ·601 2·316 

0·556 ' 2·142 

0 ·511 1 · 964 

0 · 511 1·964 

0 ·514 1 · 980 

0·406 1·563 

0 · 255 0·984 

6. 58 p.m.- 7. 53 p.m.. .. I 0 ·137 0 · 420 7. 00 p.m . ....: 7. 56 p.m·-. -.. -.-l-----:-----

7.53p.m.- S.49p.m .. .. I 0 · 0 0·0 7.56p.m.- 8.51p.m .... 

0·079 0·309 

0 ·048 0·185 

8.49 p.m.- 9 . 50 p.m . .. . i 0 · 0 0·0 8. 51 p.m.- 9 . 52 p.m ... . 0 ·0 0·0 

9.50 p.m.-10.53 p.m .. .. I + 0·075 +0·220 9.52 p .m.- 10. 55 p.m ..... 0 · 0 0·0 

10.53p.m.-11.50p.m . . . . ! 0·025 
--------l------ll---------------l--- ---

16th January . j' 16th .January. 
11.50 p.m.- 0. 52 a .m .. .. , 0·075 . 0 · 229 111.52 p .m.- 0.55 a.m .. .. 

0 . 52 a.m.- 2.10 a.m .... 1 0 ·062 0·19~- ~ ~ 0.55 a.m.- 2.12 a.m .... ·:_· ___ _ 

...::_:o a.~ 2 . 50 ~_l __ o ~_1-~1'! 2 . 12 a .m .- 2. 53 a.m ... . 

2.50a.m.- 3 .5la.m .... j 0·0 I 0·0 , 2.53a .m .- 3.53a.m .. .. 

3.51a.m.-· 4 . 50a.m .... i 0 · 0 I 0·0 113.53 fl. m .- 4 . 51a.m .. .. 

0·076 10. 55 p .m.-11. 52 p.m .. . . o:o 0 · 0 
--- -

0 · 042 0·162 
- -----

0·037 0·144 

0·0 0·0 

0·030 0 · 115 

0 · 0 0 ·0 

------------------------~---------

--
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CHART I.-Transpiration of 1mg'us racenwsus in dry and wet soil, 28th March, 1923 
No adaption to dry soil can be seen. 
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CHART 2.-Transpiration of Thmneda triand1•a in dry and wet soill5th-l&th April, 
1923. No adaption to dry soil can be seen, although the plant in dry soil has 
rolled leaves. 

Physiological Pla'llt Studies IL J [Hem·ici 
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CHAR'r 3.-Transpiration of Cynodon dactytvn in moist and dry soil, 26th April, 
1923. Adaption to dry soil can be seen. 

OH.AR'J' :J.- 'l'ranspiration of 'J'hemetltt h·iand·ra and Oynodon da.d:yl(lll, 13t.h FcLruary, 
1923. 'remporary wilting does not'<liminish the rate of t;raniilpiratiun (TIIr'"'t-tla). 
Cynodo·n for comparison under the same conditionR. 

Phy.~iologiettl Plant Studies II.] [Heltl'i!:i. 
63 
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.EXPJ,ANATION OF CHARTS Nos. 1 to 4 .. 

()kart 1.· -~Tra.n~piration o:f 'tragus ,·ar-cttWMI.~ in. rlry :..wl wet soil. :No ada.pLion (.o clry 
soil can be seen. 

Chart 2.-Transpiration of Themeda triandlra in dxy and wet soil. No adaption to dry 
soil can be seen, although the plant in dry soil has rolled leaves. 

Chart 3.--Tra'nspiration of Cynodon dactylon in dry and moist soiL Adaption to dry 
soil can be seen. 

Chart 4.-(a) Transpiration of Themeda triandra. Tempora.ry wilting does not diminish 
the rate of transpiration. (b) Transpiration of Cynodon dactylon, for comparison. 

On all four charts on the abscissae is marked the time, on the ordinates the amount of 
water given out in mgr. pro. 1 gr. fresh matter of the grass-leaves. On the ordinates above 
the water-amount is also marked the air tnmperature. 

For the transpiration curve the hourly values are entered. On the top of the 
transpiration curve is shown the course of the air temperature, to show the relation of the 
position of its maximum with that of the transpira.tion. When wind was observed, it was 
entered as the degrees of the Beaufort scale . . The. condition of the soil moisture is 
written below the curves. 

With the exception of Themeda and Gynodon, all determinations were made in full 
sunshine. On Chart 4, therefore, the time of the sunshine is marked with the usual 
meteorological sign for su:o., 0; the disappearing sun is marked with an arrow, t. 

The shaded parts of the transpiration curves are the parts during which tin1e the plant 
was withered. 
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