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Abstract 
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MATERIALS AND METHODS 

Instrumental 

0.1 CC) plexiglass water
The closed syste.................... 


bath, excluding the pump and llow meter. Air circulated by the pump passed through the following
 

components: a carbonatc-bicarbonate buffer solution provided a constant concenlration of CO 2 

(UMBRttIIT, B1URItS and SrAtL-llk 1964); a saturated salt solution (OwrsrN 1948; MrIL.s 1963) 
a trap cell served to trap anyserved to control humidity of air Ilowing into the leaf chamber; 

carry-oser ol salt solution; a relatike humidity sensor connected to a RI1 indicator; leaf chamber; 
1. D. copper tubesox:,'gcn electrode; and bck to puimp, All tubings in the system \\cre 1-56 tni 

with tygon tube scctions as conneclols. 
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A.JLL', c. ii 1 1.L. C 

Thle Ilcafrehani er was made ofclear plcxiglav ffig. I -- ins rt). Two fellf sections, mecasu ring
2 x 8 cm each, wecre inseicrtd vertical Iy %%i it their bioe (2 mmn) dipped in dtitnized %%I IDcioil-Itcr. 
izeJ water was ak%~ ting of tile cellitys injcctcd Ithrough the stoppei ed side arm, Ill if,I oidiln ,%, 
walls or upper parts of the leaves. ITle side arm seI:.Cdl -ikO to \4atr duing aI long~%plIIiIh 
experiment, %%ihOLtIit %ila-' If t~hirj IN S Iil:N wt110gelit[I Ih'r ian d it',Il I kv. LIet OecIojIIIn lealf se1olls 
were slIightlIy ciirscd. ItI i nr:ie.- adhered it 
oser both lt utcc.A Ii n halll 

free air en eultiin. 
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LEAF SEGMENT METHOD 

to a different R1!. a 10 min cquilibration period was allowed before measuring. A reduction in RH
 

from 90 to 51", 
 took about 5--10 min with a fresh salt solution. 

It %%asfound Itha CO, -butlcr solution lost activity in I-2 d, so anew mixture from carbonate 

and bicarbonatc stock soltions was ma de and changed (in each experi ment run. 

i pl h- I 2"-of oygen ins ohcd calibit ion of the electrode withCalibration to P.,. raics 
of 135 1 mill- and the dctcrmina. .pure o\Ns¢rl g.ics (0, 09, P9 aind 10, o\agt) . it flow rat 

oliinc aliil leaf s.cgenlts aiicai. This flow rate s 5niain d in all cxpCri:cnts.tion of s}t air 
Watl potevii:0l of fth lc,l' scm nl . atl'cr being subiected to a CClainl RI stress, was d'etr

mined diccily ,oifer collipletiing thc l it.iA11t-lllcrN. I o r I-c111 2 samples from eachl leaf scgment 

inl a pschto cllClCr AIin,\ c e OhrCitio .otip, ps.clirot ici, patterned',CrC plcd Lup .. " 

,after Boxx (1965a, b), ss ii,cd. 

Plant mli iial in , 11siwiuc Nti;)lcd ioti plantl-, 30--50 , after titerglince.wed .ll s ssis 
e samplcd, excludimg the midrib. Plant samplcd for experimcntsThe top fully \pamdld Ica%cs 

presented in I ig. 2 \scr v.,N1 ill he glia\th al;flnbcr (20 C day, 25"C m;ht, 70 : 5"' RI! and 

all other cxpct iments field gros, n irrigated pklnts0'10 peintvin n - n d :it adianc). In 


wcrC utili/Cd.
 

IENSi.sI. ANI) 11",( ISSION 

lj Ilval . + %+:k+ 11 -14) d (Ioms cmrlen6, 01If11111It thm, lo ..t I,'111 . ,i oo+hlliai planh 


Il~din on'+,. a * +, ' Ia folt6 ArIcr tIwn
*I +,1 ,a, , i . i Iill+ 'ob,tu kao 2 h h tmI csoluteofl 

+,' .1 | ,4, # , I0,tio+, 3i.+niaj0 its aat flt1111 eqa+la-a J I ,I .1 1-vh i d 11rh!utIt f 

mak Otbi 
t - ., Z.hOor 0 h t '.j'' o i. J,4 Ewaa.,In luS ftE ift trlb4 l li Ok)ft 

j 1 Ioii o (th. p .404 P"-aI44#It 

4 4 

4 A(**Cw.11t c mb . (01 "11 fi Gowil WV 0-0; tl 

i p*, a I+,+ * , , lan l4,i. 5+,. -a5++a 5*.++*j.t . 4.+ ,.e.I '.*aiP~a+.,+'+.+ ++ 1* tmh ~4 

t'4t#' t . a aaa a'. ..*tt fC-, ta m&(+............'4Iwaliq all e *W . wA.
 

0 t..... .+++_+ + _. :+..++ . . ,j . 
*+ A.41#H ttL + "i t'2 i *..,. a. . . 

http:IENSi.sI


A. BLUM, C. Y. SULLIVAN 

in RS-610, P.. -,as reduced to 26'3,% and , 4/., of maximum rates, in M-35-1 and RS-610, re
pectively. At low irradiance, relative differencels were also prominent, wkhe'er P.V at 51" Rif a
reduced to 73.6,,, and 20 6" of ma.ilmum rates, in M-35-1 and RS-610, respektikely. It was 
therefore evident that, irrespective of iiradiance, NI-35-1 variety was superior, both absolutely
and re!atively, over RS-610, ill NP rates under ,ater ',trs~i. When the percent reductions in NP 
with low Rif t;-c,.sare comparcd bct cen the t %o light c~imes, it can be cen tht hiwh incident 
irradiance inteniic,; the cftcct of RII r on)it,,"I' ct:tion. 

P5. vsas detcroined (at 30 C) at tv,o llc'.R ftrc,, tjou
sO l iumIt varictlte., 

of l"1 to: NOLt tl.it) in 'uaerat 
Celh rcprc,,cntilti: ;1dilicrc t gi ,p,.irict.l. I)Ulli . S LI i, if:gisi, I tctita, 

M ilo(Tab:e I). .\it ,Lh;t Ieast ',.dcuetrinatimns s.i 't, in L ,Sti.'t\, e \%aiLi Cl 'I1 .atlia 
still fairly high. Sthll,it %%asfound that %.ricticiditl:rcd i.n P\:..i:Iv h i ;1. , fii h 1, lo",R . 
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a.ii;.kI,.. n11.rd %k,t, I t: 

it b, high 
,r'..,'r'Jt el 

il P'., it lk,hr ;,!I, i ll-;"I,.tl,,txl ' 
80[4Bt0gI 1 .. l g,,s to ct sIt p,"top:I?. I tcrta 

601C.i'% Lc,..to he;tI,, ' ,cj :e to %.atcrlost 

(o~L |' l ci t f}I,.%'. M,'.'I.O 
',j'o cIis, o l'%.1ca1 

to 11.nt1AAM 
IDkarf Y l. 
a high Icici 

)-of h),i-so t k'ip',t of lte low RA . Thew 
". ,"ay ,'b h hoo'%le i rif' 

0-4 so t to-t* . s .'a~ t 

#vlke#,i 4 pif #1 to A~1#4jk .6 4h l 

1!.4' O.. it $0 O iv,* . . k 1 1, &tq, - 4u 
Lfl+d~~Ikk ' ++ , I A,k.+++ 


++t,,;,+:+ ,..p +A
e J l-V. 1. . 0:J +, + li, +'I %44*+ 
'0i400AVA ',ipit ,++:144d A + t t ++ •i,*, ,+++ I', fi+. ' I AIti+ ,k, + +,' fll-ik'+++ "i 

t.++ ,:.+ + , +] ,+.++ + , .++,, ,+ t ,4 4. , , , ' ., T , : + t . ,," ,a. +, , ? + 
 ,,. t
, .. +m + , 

'l.,+l~t,
,....r+,+ 1. . , .
 ,"-,t I,h .+'1 .- .f + +++ +.',',+ +-,- * ,+ 

1 ,t'+++] + ,o+, ++ ++++ , t~j Zi A#-tPov a+ U., 'it p ¢ +"".++ ©1 it .4, fIuov+0 4.wolp2i ,,1 

.+41i~., ,+, ,OoV, . . + + t , + , + + ' l~,4. m + + ++ + + + + . +,+,..,w a + * h
 



LEAF .EGMENT METHOD 

Table I 
(20 min

EfTcct of o Ri (or saturation deficit) on oxygen evolution in fivc sorghurn varieties 

in each RIf, temperature of 30'C and irradiance of 0.14 lieinstein cm-2 s-t). 

Oxygen evolution [ptl h- 1 cm-2] 
at R1 [",,] 

o. Leaf %ater potential
90 :- 3 38 --_ 3 38 a, 

Variety and air saturation deficit of 90 [bar = S.E.]* 

[mbar] 
.- 0"14 26'30 3-.Y344':4 

- 60 - 2-546.7 58
Dwarf Whi:e Durra 79 9 

- 72 - 2.6119 S 297 25
Shallu 


182 0 132.0 73 
 -11.3 4.1 
1legari 

-14-8 3-0 
Fetcrita 121'2 44"8 37 

- 5.0 1I145-2 55Dwarf Ycl,)I Milo 23.0 
2.4 32,81, S.D. p 05 1 

Dgtirmincd itltr m,..jutCenirt at W. Rl. 
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