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ABSTRACT 

Verano s tylo ( Stylos anthes hamata ( L • ) Taub . ) i s  a n  

impor tant p ioneer legume in the trop ics and its potent i a l  as  

a pas ture .l egume under graz ing appears to be promi s ing in  

Thai l and . 

Thi s  the s i s  was carried out i n  two parts - the fir s t  

part wa s conducted in the Controll ed Cl imate Rooms a t  the 

P lant Phy s i o logy Divi s ion , DSIR , Palmerston North , New 

Zeal and . The a im o f  the se  stud i e s  wa s to obta in ba s ic 

i n formation on growth patterns and the response o f  Verano 

stylo to cutting at di fferent inte n s ities , frequenc i e s  and 

stages o f  growth and at two l eve l s  of water stress in  terms 

of quantity and qua li ty of herbage produced . The second part 

wa s a gra z i ng trial  conducted at Muaklek , Thai land , to te s t  

the gra z ing management hypothe s i s  der ived from the Control l ed 

C limate Room studies . 

The r e s u l t s  from the Contr o ll ed Cl imate Room stud i e s  

showed that t h e  growth and deve lopment of intact Verano stylo 

wa s slow at  the pre- flowering stage and increased rapidly 

a fter the onset o f  flowering . Maximum growth rate o f  2 . 0 4 

grams /plant/day wa s recorded between 7 0  and 8 0  days and 

maximum dry we ight of 1 0 5 grams/plant was achieved 

approximately 1 0 8 days a fter seed ling eme rgence . Dur ing thi s  

po s t - flowe r i ng stage , p lant growth in  terms of p l ant dry 

we ight , branch deve lopment , l e a f  number and l ea f  area 

i ncrea sed rapid ly . 

Flowe r i ng commenced 3 5  days a fter
. 

seedling emergence and 

c ontinued throughout the exper imental period . Stem was the 

ma j or plant component , followed by the inflorescence and lea f  

fractions . 

I n  terms of the response to var i ous cutting regimes , the 

results  s howed that the more s evere the cutting the more 

de leterious wa s the e ffect on regrowth . Cutting the pr imary 

branches had a greater e ffect on pl ant regrowth i n  terms o f  
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plant dry we ight , branch number ,  l e a f  number and l e a f  area 

than de f o l i ating the main s tem . Severe cutting o f  pr imary 

branches ( i . e .  to node 0 )  plus hard cutting of  the mai n  stem 

( i . e .  to node 3 )  resulted in  the death of the plant a f t e r  two 

cuts . When de f o l i ation was delayed to the l ater s tage o f  

growth ( near maximum growth r ate ) , severe cutting of  the 

primary branches ( i . e .  to node 0 )  caused extens ive pl ant 

death f o l lowing only a s i ngl e  cut . Al l growth parameters 

recorded were markedly reduced when the interva l between 

cutti ng wa s decreased . I t  i s  sugge s ted that the response of  

Verano s tylo to de fol iation i s  dependent upon the number and 

espec i a l l y  the s i z e  of the pr imary branches , the number of 

growi ng points , the amount of s tubble reserve s and the 

res idu a l  leaf area immediately after cutting . 

The d i fferences in yields  were l argely due to changes in  

the stem and to  a lesser  extent the inflores cence and leaf  

fractions .  

Growth of the pl ant in terms of  plant dry we ight , branch 
"' . . 

number ,  l eaf number and l e a f  area were reduced to a greater 

extent under s evere than under mi ld water s tre s s . The 

di fferences in p l ant dry we i ght between the two l eve l s  of  

stre s s  were largely due to  the s i z e  of the stem f r action . 

After rewater ing there wa s a rapid increase in growth by both 

the previous ly mi l d  and s evere water stre s s ed p l ants , 

resul t i ng in a marked increa s e  of a l l  the variab l e s  recorded . 

However ,  growth of  p l ants previous l y  under s evere water 

stres s wa s l e s s  than tho s e  previously under mi ld water 

stres s .  The increa se  in  tot a l  plant dry we ight was due to an 

inc r e a s e  in a l l  plan� components ,  espe�ia l ly l e a f  and 

inf lore s c ence fractions . Sever ity of  cutting had l e s s  e f fect 

on plant var iab l e s  than water stre s s . The e f fect o f  cutting 

was more apparent under mi l d  water stress than under s evere 

water stress in terms o f  plant dry weight , branch number and 

leaf  area , and continued to show thi s e f fect on rewater ing 

with respect to leaf number and leaf area . 
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Verano stylo herbage qual ity , as  mea s ured by c rude 

prot e in concentration , was re l atively high even in the uncut 

control p l ants . Defoliat i o n  i nc reased the prote i n  concentra­

t i on , but within the cutting treatments there was l ittle 

e f fe c t  of  cutting intens i t ies and frequencies on the c rude 

protein concentrat ions of all p lant components , except the 

s tern fr act ion which was s l i g ht ly superior unde r  f requent than 

i n f requent cutting . The prot e i n  �entration was higher in 

the le af and in f l orescence and lower in the s tem at a l l  

cutti n g  intensitie s and f r e quenc i e s . 

Severe mo isture s tr e s s  i ncreased the crude protein 

content in the leaves , stems and inflores cence s  compared with 

mild moi s ture stre s s  and co nt inued to show t h i s  e f f ect on 

rewa t er i ng with re spect to the l ea f  and stubbl e  f ractions . 

Ha rd cutting in the  drought per iod a l s o  increased 

protein concentrat ions in the leaves , s terns and 

i n f lore s cences compared wit h l ax cutting and continued to 

show this e f f ect on rewat ering with re spect to the stubble 

and ste rn f ractions . 

Al though the crude protein concentrations in  di f ferent 

plant parts and for di ff e rent cutting intens ities , 

f requenci e s  and s tages o f  cutting and for d i f f erent water 

regimes were rel at ive ly s mal l , the amounts per plant were 

l arge due to the substan t i al and s ignificant d i f ferences 

obta ine d  in  dry weight be t we en treatments .  The increase in  

c rude p rotein was l arge ly due to the inflores cence fraction , 

especia l ly unde r l a x  cutt i n g. Crude protein y i e l d s  were a l s o  

serious l y  reduced under frequent and hard cutting of the 

primar y branches . 

Pr eviously stre s s ed pl ants at either mi ld or s evere 

l eve ls  greatly i ncreased the i r  crude prot e i n  y i e ld a f ter  

rewate r ing , and th i s  was l arge l y  due to the c rude prote in 

y i e l d  of the leaf and inf l ore s cence componen t s . 
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In terms of carbohydrate reserve s , the r e s u l t s  o f  thi s 

s tudy clearly showed that the concentration o f  the s e  reserves 

i n  the res idual top and roots o f  Verano stylo wer e  low (< 3 %  

o f  dry weight ) ,  were comp r i sed mainly of s ugar and wer e  

independent o f  the s tage , intens i ty and frequency o f  cutting . 

However , carbohydrate concentrations were s ubstan t i al l y  

increased by severe and espec i a l l y  mi ld water stres s .  Starch 

wa s the ma j or component and accumul ated in a l l  p l ant part s  

e s pe c ial ly the stubble , stem and tap root fract i ons . The 

e f f e cts of cutting dur ing the drought period were on l y  

eviden t in  the stubble , i n f l ores cence and tap root fractions 

- the leve l s  dec l i ning with increa s ing intens i ty o f  d e f o l i a ­

t i o n , particularly o f  the starch fraction . However , the s e  

car bohydrates , espe c i a l ly the starch f raction in  t h e  stubbl e ,  

s tem and tap root , a lmo st tota l l y  d i sappeared dur ing the 

rapid recovery pha s e , sugge sting it was used for regrowth . 

In terms of the amounts of carbohydrates ,  the results 

showed that the di f f erences between cutting inte n s i ty were 

l argely due to  the di f ferences in the  res idual dry weights 

e s pe c i a l l y  in  the s tubble . Gener a l l y  the mor e  s evere the 

cutt ing , the lower the amount of carbohydrates in the 

stubble . However ,  cutting frequency had no s ign i f icant 

e f f ect on carbohydrate accumu l at ion . Severe wat e r  s t re s s ed 

p l a nts a ccumul ated only hal f the res erves of the mild water 

s t r e s sed pl ants dur ing the drought per iod . Under both mild 

and seve re water stre s s , the stem was the ma j o r  accumulator 

of the se  re serves , particu larly o f  the starch f raction . On 

r ewater ing , there was a marked increase in the a ccumulation 

o f  sugar akin to the increase in dry matter yields . However ,  

s ta rch yields in the stem and tap root showed a s ubs tanti a l  

d r o p  dur i ng th i s  per iod . 

Dur i ng the drought per iod , hard cutti ng s igni f i cantly 

depre s s ed the accumu lation of sugar and s tarch e s pecia l l y  

under mi ld water stre s s . I n  the roots only the starch 

f r a ction was a f f ected . On rewater ing , previous hard cutt ing 

continued to depr e s s  carbohydrate yield but o n l y  of the 

s tarch f raction of thos e  pl ants under previous s evere wate r  

s t res s . 
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The re s ults f rom the f i e l d  experiment conf i rmed the 

importance o f  res idua l l e a f  and branch numb e r s  on plant 

regrowth i n  terms o f  dry matter produc t i on , branch 

devel opment , leaf number and leaf area and thei r  per s i s tence . 

Under c l imate room condition s , 6 weekly cutting produced 

s i gn i f icantly higher yields  of a l l  growth components than did 

3 weekly cutting . However ,  under f ie ld gra z ing condit ions 

frequent g r a z ing ( every 4 weeks ) produced s ig n i f icantly 

highe r y i e lds than inf requent graz ing ( ever y  8 weeks ) .  

Frequent gr �z ing a l s o ma intained a higher dens ity of  Verano 

stylo  plants and a lower weed content . 

The results are d i s cus sed in  relation to the pos s ib l e  

gra z i ng management of  Verano s t y l o  in Thai land . 
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