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Summary 
Immersion of fine stem stylo (Sty/osanthes guianensis var. intermedia) 
seed in hot water (55 °C) for 20 min reduced hard seed content from 75% 
to less than 10%. Exposure of seed to hot air (57°C, 56% R.H.) reduced 
hard seed content from 75% to 60 to 68%. 

Viability was unchanged for 3 years after the seed had been exposed 
to such treatments. 

1. Introduction 
Fine stem stylo, Stylosanthes guianensis var. intermedia, is a perennial legume 
showing prnmi,se for introduction into native pastures of tlhe southern sperur grass 
region of Queensiland (Bisset 1968; Stonard and Bisset 1970). lndividuail 
commercial 'seeds' arie actuaHy pods, eaoh enolosdmg a s~ngle seed of which a 
high proportion is 'hard' that is, with impermeable seed coats at harvest 
(Stonard 1968). 

While hard-seededness can act as a type of insurance against advea-se 
establishment condiitJions (Gilbert and Shaw 1979), it can be a disadvantage in 
thoS'e situations wheir,e rapid germination 1is a neoessity (Mott, McK.ieorn and Moore 
1976). 

Hard-seedednes,s can be redueed by mechainicail or acid soarification or by 
heat treatment (Stonard 1968). Dry heat has been successful on other 
Stylosanthes speciiles ( Girlbert and Shaw 1979; Hoilm 1973) . Immeirsiorn of 
S. guianensis seed in hot water (55°C for 20 ·min) has been used in seed tJes.~ing 
to reduce the level of hard-seededness (R. L. Hairty, personal communication). 

Since the 1ongev1ty of hard seed is greater t1han ,that of permeable seed 
( Quinlivain 1971), scairification has ,the potential to 1reduce the longevity of any 
seed lot. This aspeat has been neglected in liternture. 

This pape[' reports the effectiv,eness of heat treatments on hard-seededness 
and on the longevity of fine stem stylo seed. 
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2. Methods 
Four 200 g samples were drawn from 20 kg of commercial seed harvested near 
Bundaberg in May 1968. One sampl,e (treatment 1) was immersed in water at 
55°C for 20 min and ,air dried at room temperature on 11 November 1968. The 
second samp1e (,treatment 2) was :exposed to hot air (57°.C, 56% R.H.) for 
20 min on 13 November 1968. The other two sampJes (treatments 3 and 4) 
rnmained untreated. 

Each t11eatment ,samp~e was subdivided ;into five 40 g replicates and stored 
in paper 1envelopes held in a linen bag at room temperatme at 'Brfan Pastures', 
Gayndah. Subsamples of 3 g were ;removed for g,ermination ,tests on 20 Deoember 
1968; 10 January, 17 March, 6 May, 27 June, 25 August .and 16 October 1969; 
10 February, 18 June and 23 November 1970; 10 May and 24 Deoember 1971; 
and 1 April 1972. Immediately befme eaoh gemminaition test, the subsampilie1s 
from treatment 3 were immersed in water at 55°C for 20 min. T,reatment 4 
remained an untreated control. 

Seed was g1erminated in the pod at a constant 3 2 °C in a cabinet germinator 
at the Seed ~es ting Laboratory, lndooroopilly. Two filter papers (Greens LR5 2), 
mo1,sitened as liequiTed, werie usied in each tray whioh contained 100 ,seeds. Three 
such trays for each storage replicate were randomized within the germinator. 
Germinated seed was iiemoved ,eve1ry 2 to 3 days over a 21-day pe.dod, after 
which residual seed was cl1assified as ':61'1esh ungerminated' (imbibed and firm, 
that is, dormant), 'hard', or 'decayed' (pathogenic attack evident). 

3. Results and discussion 
The mean month!ly atmospheric .semen ·temperatures a:t 'Brian Pastures' (table 1) 
approximate .the ,temperatme oif storage. The warmest day was 11 February 1969 
with a maximum oif 41°C, a:nd 27 fone 1971 was ,the coJdest day with a minimum 
of 2.7°C. Room temperature~ would have approached these extremes. Daily 
refative humidity at 9.00 a.m. vaPied from 27 to 100%. 

Results of germination tests ar1e shown .iin tables 2 and 3. Percentages shown 
are the means from ,the 15 ,trays of 1each treatment at each date. Treatment effects 
are clearly evident, and standard errors were small. Typical vailues for the 
Sitandard er:rors ave shown for three testing occasions. 

Table 1. Mean monthly atmospheric temperature (°C) at ' Brian Pastures ' 

Month 

Year 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
----------------------------
1969 .. 27.5 26.3 24.8 21.5 18.8 14.9 15.9 17.3 17.1 21.1 23.2 26.l 

1970 .. 26.5 24.7 23.7 22.1 16.9 14.6 13.2 15.4 18.3 21.4 22.7 24.8 

1971 .. 25.4 24.2 22.9 20.5 16.5 13.6 13.3 16.4 18.1 22.7 24.4 24.8 
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Table 2. Effect of heat treatments on percent hard seed of fine stem stylo 

Date Hot water Hot air Hot water Control 11 Nov 68 13 Nov 68 before test 
----
Dec 1968 .. . . 8.0 (±1.9) 63.6 (±1.9) 4.3 (±0.7) 70.3 (±1.4)* 
Jan 1969 .. . . 8.5 66.1 2.5 75.2 
Mar 1969 . . .. 6.5 63.3 1.4 76.5 
May 1969 .. . . 7.5 62.7 1.1 67.4 
Jun 1969 .. . . 8.2 63.5 1.0 77.8 
Aug 1969 .. . . 8.0 65.2 0.1 72.2 
Oct 1969 . . .. 8.4 60.3 1.5 75.5 
Feb 1970 .. . . 7.7 (±0.9) 66.1 (±0.9) 11.4 (±0.9) 74.3 (±1.7) 
Jun 1970 .. . . 8.0 63.7 5.5 70.1 
Nov 1970 .. . . 7.1 66.7 2.1 71.7 
May 1971 . . .. 7.9 66.9 3.5 74.4 
Dec 1971 .. . . 7.0 (±0.8) 65.1 (±1.9) 29.7 (±1.2) 73.3 (±1.4) 
Apr 1972 . . .. 6.4 70.4 7.0 80.2 

* Standard error 

Table 3. Effect of heat treatments on percent viability of fine stem stylo 

Date Hot water Hot air Hot water Control 
11 Nov 68 13 Nov 68 before test 

----
Dec 1968 . . .. 81.5 71.7 76.6 73.7 
Jan 1969 .. . . 80.3 74.8 73.2 79.3 
Mar 1969 . . .. 78.5 72.1 73.8 79.5 
May 1969 . . .. 79.1 72.2 71.7 70.4 
Jun 1969 . . .. 80.l 74.3 80.1 82.0 
Aug 1969 .. . . 78.8 74.9 78.4 75.3 
Oct 1969 . . .. 82.8 70.8 77.4 79.0 
Feb 1970 .. . . 79.9 75.5 76.4 76.9 
Jun 1970 . . .. 82.3 73.3 76.8 72.5 
Nov 1970 . . .. 78.7 76.3 75.7 73.7 
May 1971 . . .. 81.7 77.5 80.8 76.4 
Dec 1971 . . .. 77.6 74.5 74.9 75.1 
Apr 1972 . . .. 71.6 80.6 78.9 83.6 

Hot water trieatme111t in November 1968 (6 months after harvest) or 
immediately before 1eacih geriminatio:n test over ithe 3-year peiriod of storage was 
effective ·in ireduciing .the haird seed conitent from 7 5 % in tihe contwl ,sampJes to les.s 
than 10 % (table 2) . The hot air trieatment reduced the ihaird seed content ,to 60 
to 68%. 

Except for .seed .immerned in hot water before tes1t1ng in F,e:bruairy 1970 and 
December 1971, the hard seed contem.t for ·eaoh treatment remained cons1tant 
throughout the experiment. These two exceptions could have arisen from 
undetected variations in .the temperature and/ m durntion of the hot wate[ 
treatment. 

Viabi1ity was unaffected by both heat treatments and remained constant for 
3 years (table 3) . Thus, hot water treatment is not only an effective method 
for reducing har.dseededness in fine ·stem styl.o, but iaJso does not affect seed 
v;iability for at least 3 yiears undetr moderate stornge cond1tions. However, storage 
under adverse conditions particularly higher temperatures (Gladstones 1958; 
Barrett-Lennard and Glads.tones 1964) could have deleterious effects on such seed. 
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Since hot water treatments hav1e been used successfolly in the laboratory to 
r;educe hard-seededness in both cv. Sohofield and cv. Endeavorur (R. L. Harty, 
personal communication), it is 1expeoted tihat these cuiltivars coruld be similady 
tveated in commerciaJ praotice. 

The inoidence of hard-s.eededne.ss in Stylosanthes guianensis warrants the 
use of scarification at least in some circumstances, and particularly to induce 
maximum germination in the minimum time when rapid establishment is of 
paramount importance. 

Hot water treaitment (55°C for 20 min) is a oheap and effective method for 
treating large quantities of seed. It can be employed without fear of destroying 
viability if seed is to be retained for more than one season. 

4. Acknowledgements 
Mr E. T. Prodonoff and Mr R. L. Harty, of the Queensland DepaDtment of 
Primary Indus.tries, gave valuabk assistance and adv;ice .throughout the expeiriment. 
Miss E. A. Goward, of the same Depar:tment, advised on the interpretation of 
statistical dat1a. 

References 
Barrett-Lennard, R. A. and Gladstones, J. S. (1964), Dormancy and hard-seededness in 

Western Australian serradella (Ornithopus compressus L.), Australian Journal of 
Agricultural Research 15, 895. 

Bisset, W. J. (1968), Fine stem stylo in spear grass country, Queensland Agricultural Journal 
94, 238. 

Gilbert, M. A. and Shaw, K. A. (1979), The effect of heat treatment on hard-seededness of 
Stylosanthes scabra, S. hamata cv. Verano and S. viscosa CP134904, Tropical Grasslands 
13, 171. 

Gladstones, J. S. (1958), The influence of temperature and humidity in storage on seed 
viability and hard-seededness in the Western Australian blue lupin (Lupinus digitatus 
Forsk), Australian Journal of Agricultural Research 9, 171. 

Holm, A. McR. (1973), The effect of high temperature pretreatments on germination of 
Townsville stylo seed material. Australian Journal of Experimental Agriculture and 
Animal Husbandry 13, 190. 

Mott, J. J., McKeon, G. M. and Moore, C. J. (1976), Effects of seed bed conditions on the 
germination of four Stylosanthes species in the Northern Territory, Australian Journal 
of Agricultural Research 27, 811. 

Quinlivan, B. J. (1971), Seed coat impermeability in legumes, Journal of the Australian 
Institute of Agricultural Science 37, 283. 

Stonard, P. (1968), Fine stem stylo, a legume of promise, Queensland Agricultural Journal 
94, 478. 

Stonard, P. and Bisset, W. J. (1970), Fine stem stylo: a perennial legume for the 
improvement of sub-tropical pasture in Queensland, Proceedings XI International 
Grassland Congress, Surfers Paradise p. 153. 

(Received for publication 19 October 1979) 

Mr Butler is an officer of Standards Branch, Queensland Department of Primary 
Industries and is stationed at Indooroopilly, Q. Dr Rickert is an officer of the same 
Department and is stationed at 'Brian Pastures' Pasture Research Station, Gayndah, Q. 


