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ABSTRACT 

Objectives of this study were (i) to provide data on seasonal variation in root 

mass and root replacement in perenn ial ryeg rass dominant swards, (i i) to 

s i mu ltaneously col l ect paral le l  data for  above-g round paramete rs t i l ler 

population  density, t i l ler natality, ti l le r  mortal ity, herbage mass and herbage 

production ,  and (i i i ) to determine if such information on the behaviour of root 

and shoot systems and the inter- relat ion between the two could identify 

ways i n  w hich g raz ing management manipulation favouring  root system 

development might subsequently result in pasture production increases. 

Perennial ryegrass was chosen for study because it is the species most 

com m o n l y  used i n  new pastu re sowi ngs i n  New Zealand .  Four  f ie ld 

experiments and two glasshouse experiments are reported. 

I n  the fi rst f ield experiment, techn iques for making measurements of root 

mass and root production in field swards were evaluated. Over 80 days from 

November 1 985 to February 1 986, total root mass measured by washing 

roots from " intact" soi l  cores did not change, but root mass in core-holes 

bored out and "refi l led" with sand was 53% of that in  intact cores. The refilled 

core tec hn ique  was therefore adopted as a measure of "apparent" root 

productio n ,  and a later calibration study showed that measurements using 

the refi l l ed core technique underesti mate actual root growth .  Using the 

refi l led core technique, differences in  root production were detected between 

six mowin g  treatments designed to allow varyi ng degrees of reproductive 

deve lop m e nt .  Root g rowth was g reater  where mowing  of swards was 

delayed sufficiently to allow reproductive growth until head emergence or 

a n t h e s i s  t h a n  w h e re seed h e ads w e re e it h e r  re moved befo re head 

emerge nce o r  left u n- mown unti l seed-set. There was also evidence of 

i ncreased ti l lering on  treatments with the highest root growth. 

I n  t h e  second  experi ment (Dece m b e r  1 986 to May 1 988) plots were 

subjected to lax (LL) or severe (HH) grazing management or to cross-over 

LH or H L  g razing managements. The cross-over date, December 7 1 987, 

was t imed to coincide with peak reproductive development. Swards in this 

study h ad approximately 1 00 m m-2 u nderg round stolon, with a seasonal 

i ncrease i n  late winter and higher stolon formation on LL plots than on HH 

plots. Apparent root growth rates exhibited marked seasonal variation, and 

were typical l y  about 1 5% of above-ground net production.  For 1 2  months 

from January 1 987 to January 1 988 apparent root growth averaged 8.4 and 
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7.3 kg DM ha-1 day-1 for LL and HH plots, respectively for 0 - 600 mm soi l 

d e pth .  Because of these relat ively small differences in  root growth, it was 

conc luded that manipu lat i o n  of  root g rowth  wou ld  not e nab le  he rbage 

p roduction advantages to be achieved. However, after introduct ion of cross­

ove r g razi ng managements, h igh herbage product ion was observed on LH 

p lots and t issue turnover and herbage dissect ion measu rements showed 

that th is  h igh  herbage p roductio n  was associated with h igh daughter t i l ler 

formation, probably from stubs of decapitated fl9wering t i l lers. 

E xperiment 3 (November 1 988 to January 1 989) comprised 3 plots under 

c om mon g razi n g  manage m e nt ,  and was des ig n ed to p rovide deta i led 

i nformation on the location on  the ti l ler axis of actively elongating roots, and 

to confi rm seasonal patterns of root and t i l ler g rowth observed in Experiment 

2. Root in itiat ion normally occu rred at the same node as leaf senescence, 

n o rmal ly two roots formed at each node, and few active roots were found 

more than 1 0 nodes below the last leaf. Seasonal t im ing of peak root growth 

and t i l ler appearance was different from that i n  Experiment 2, however. This 

is bel ieved to reflect genetic d ifferences between the cultivars 'EIIett' used in  

Experiment 2 and 'Grasslands Ruanui' used i n  Experiment 3, but specifical ly 

designed control led comparisons would be needed to confi rm this. 

Experiments 4 ,  5,  and 6 were designed to provide more i nformation on  the 

reasons for high t i l lering on LH plots in  Expe riment 2,  and investigated the 

n umber of daughter ti l le rs formed by floweri ng t i l lers subjected to differing 

cutt i n g  t re atments. In a l l  t h ree  experiments the number  and wei g ht of 

d aughter t i l lers formed was greatest where a degree of reproductive g rowth 

occurred, and was reduced where seedheads were cut closer to the g round 

or earl ier, and where seedheads remained uncut to act as a competi ng sink. 

These observations i ndicate that ass imi late from parent flowering ti l lers is 

i mp o rtant for daug hte r t i l l e r  format ion  and ,  i n  Experi ment  6 ,  a cutt i ng  

t re atment which i ncreased t ranslocation  o f  carbon-1 4 tracer from label led 

flowering t i l lers to daughte r t i l l e rs also increased the number and weight of 

daughter ti l lers formed. 

lt is concluded that grazi ng management which exploits the potential for high 

t i l l e ri ng rates from stu bs of f lowe ri n g  t i l l e rs c o u ld i ncrease h e rbage 

p roduction on  many New Zealand farms by more than 0 .5 t DM ha-1 over 

t h e  summer/autumn period,  and imp l icati ons fo r farm p ract ice are briefly 

d iscussed. 
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