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ABSTRACT 

Studies on asparagus plants were conducted in the field and in growth rooms during 

1990 to 1992. The field experiment was carried out to study the growth and 

development of young asparagus using successional plantings, from September to 

March, with two commonly grown cultivars, namely VC 157 and Jersey Giant. The 

growth room study was divided into three separate experiments with the following 

four cultivars: VC 157, Brocks, Tainan 1 and Larac. The first experiment studied the 

effects of high temperatures ( 30/ 20, 35/ 25 and 40/ 30oC ) on the ontogenetic changes 

of photosynthesis, the second the effects of temperatures ( 20/ 20, 25/ 25, 30/ 20, 35/ 15 

and 40/ 20oC ) on plant respiration and AC j curve. The final experiment examined the 

effects of high temperatures ( 20/ 20, 25/ 25, 30/ 20, 35/ 15 and 40/ 20oC ) on the light 

response curve. 

In the field experiment, a logistic model based on a heat unit time scale was used to 

describe changes in total, crown and shoot dry weight. The curves showed that the 

earlier plantings resulted in larger plants at the end of the season. Ve157 performed 

best from the September·planting, while Jersey Giant suffered from low temperatures 

resulting in the differences .between the September and October plantings being 
. 

marginal. In addition, plant dry weight at the final harvest (autumn) decreased as the 

planting date was delayed. Planting later than October resulted in infelior plant quality 

based on carbohydrate storage and shoot, bud and root numbers criteria. In general the 

effect of treatment was carried over into the spring. A sharp decrease in total plant 

RGR late in the season was due, in particular, to the fall in shoot RGR. The fall in 

the shoot RGR was greater than the fall in crown RGR. 

The shoot to root dry weight ratio in the first season increased up until February and 

then decreased regardless of planting date and cultivar. The allometric relationship 

between shoot and crown dry weight showed a similar trend. It was suggested that the 

change in the ratio and in the allometric relationship was due to a seasonal factor, 

probably temperature. In early spring of the second season the ratio increased for a 

short period of time and then decreased or stabilised. 

l 
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Shoot, bu d a nd root p ro ductio n i nc rease d expo ne ntially fo r ea rlie r pla nti ngs, 

pa rticula rly fo r VC 157. VCl 57 ha d a highe r numbe r of these th ree pla nt pa rts tha n 

Je rsey Gia nt. Howe ve r, Je rsey Gia nt ha d la rge r shoots, bu ds a nd roots as the total dry 

weights of these o rga ns we re not diffe re nt to VCl 57. 

The bu d to shoot numbe r ratio i nc rease d as the seaso n p rog resse d suggesti ng that 

shoot g rowth predomi nate d o ve r  bu d p ro ductio n du ri ng ea rly g rowth. Mea nwhile the 

cumulati ve shoot plus bu d to root numbe r ratio was high a nd simila r fo r al l pl anti ngs 

du ri ng ea rly g rowth suggesti ng that you ng pla nts ga ve p rio rity to shoot a nd bu d 

de velopme nt. The ratio the n dec rease d sha rply befo re stabil isi ng late i n  the seaso n. 

At the fi na l  ha rvest the cumulati ve shoot plus bu d was suppo rte d by about two roots 

fo r the ea rly pla nti ngs . 

The C O2 excha nge stu dies of aspa ragus see dli ngs fou nd that maximum photosy nthesis 

was achie ve d  o n  fe rn of a n  i nte rme diate age rega rdless of culti va rs. Photosy nthesis 

of you ng a nd matu re fe rns was simila r. Photosy nthesis dec rease d as tempe ratu re 

i nc rease d f rom 20 to 40°C. Broc ks ha d a lowe r photosy nthesis at 20/ 200C compa re d  

to Tai na n  I a nd La rac, while at high tempe ratu res both Broc ks a nd VCl 57 ha d a 

highe r photosy nthetic rate t ha n  Tai na n  1 a nd La rac . 

Shoot a nd c row n da rk respi ratio n all i nc rease d with tempe rature but the QIO was low. 

The low QlO of c row n respi ratio n  was possibly due to low oxyge n a va ilability a nd the 

capacity of sto rage roots to co nse rve sto rage ca rbohy drate . 

The fe rn photo respi ratio n a nd da rk respi ratio n also i nc rease d with tempe ratu re, but at 

40/ 20oC the photo respi ratio n rate dec rease d. The dec rease sug gests that 

photo respi rato ry e nzymes a re labile to tempe ratu re compa re d  to da rk respi rato ry 

e nzymes . The re was a t re nd fo r Broc ks to ha ve a h ighe r photo respi ratio n rate 

compa re d  to Tai na n  1 a nd La rac at 20/ 20oC, while at 35/ 150C the photo respi ratio n rate 

of Broc ks was lowe r compa re d  to the othe r culti va rs .  
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The C O2 compe nsa tio n poi nt (r) i ncrease d as the tempe ratu re i ncrease d. The i ncrease 

was mai nly due to photo respi ra tio n bu t at 40°C da rk respi ratio n ma de a mo re 

sig nifi ca nt co nt ribu tio n. 

The ca rboxyla tio n effi cie ncy (CE) was the ma jo r  limi ta tio n at low tempe ratu re bu t as 

tempe ratu re i ncrease d stomatal limitatio n (lg ) be came a n  impo rta nt fa cto r. The 

i ncrease i n  19 was possibly due to the e ffe ct of a high VPD. 

Matu re fe rn photosy nthesis respo nde d biphasi cally to i ncreasi ng ligh t i nte nsities . The 

o nly dif fe re nce i n  the light respo nse cu rve betwee n culti va rs was at 3511 5°C, where 

Bro cks ha d a highe r rate of pho tosy nthesis tha n othe r culti va rs at light i nte nsities 

ra ngi ng f rom 300 to 750 Ilmol m-2 s- '. Fu rthe rmo re, the qua ntum yiel d (a.) a nd 

maximum photosy nthesis a t  ligh t satu ratio n ( Pmax ) de crease d a nd the light 

compe nsatio n  poi nt ( LC P) i ncrease d  as the tem peratu re was raise d. Tai na n  1 ha d a 

highe r LC P a nd lowe r a. tha n othe r cul ti va rs, while VC1 57 ha d a highe r Pmax. 

Thus o ve rall de crease i n  ca rbo n  a ccumulatio n wi th tempe ratu re was mai nly due to an 

i ncrease i n  stoma tal limi tatio n, a de crease i n  qua ntum yiel d, a n  i ncrease i n  

photo respi ra tio n (low ca rboxyla tio n effi cie ncy ), a nd a n  i ncrease i n  da rk respi ratio n. 
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