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r emaining p l an t s pr obab l y causing the lowe r y ie l ds. 

Table 11.	 Wild ric e p lan t pop ul a tion a nd c haracte r i s ti c s a s 
in f l ue n ce d by a ppli ca t ion o f g lyp ho s a t e (Rod e o) wi t h a 
modi f i e d p ip e wi ck a pp l i ca to r to t h i n wi l d r i c e , Gra n d 
Rapids , MN-1985 . 

Wil d Ri ce 
Tr ea tmen t Stems Plan ts Yi e l d 

ft2 ft2 l b lA 

Thinne d	 5. 7 3 . 2 463 

Check 8 . 4 4 . 6 695 
LSD ( 0. 05) 1. 4 1. 3 NS 

Thi nni ng wild r ice with chemical s when app l ied wi th a wick system may have some 
pos sibility with f ur ther refine ment of the system f or app l ication. 

PLANT GROWTH REGULATORS 

Expe r i me n t s on t he us e of plant growth re gu lators t o reduce p l an t hei ght and 
l odgi ng in s mall gr a i n s were con t inue d in 19 85 . Ethephon (Ce r on ew) wh i ch is 
c leared f or use in t he U.S. for wheat a nd bar ley wa s t r ied again even though the 
1984 re s u l t s were no t very pos i t i ve. Ethephon was ap plie d at 3/4 and 1 1/2 IblA 
at t he late tit le ring s tage (July 2) and when t he f l ag leaf was out (July 16) at 
Grand Ra pids . No statistical differenc es in plan t height, lodg i ng or gra in 
y i e ld we r e obtaine d; however , v isua l ly the r e ap pea re d t o be a little l e s s 
lodging in the l ate r trea t men t s compared to the con t rol p l o t s . We wi l l continue 
t o s earc h f or o the r gr owth re gulators wh ich mi gh t r ed uce pl ant hei gh t an d 
lodg i ng i n wild r i ce. 

SEED STORAGE 

Fall Seed Hand l i ng and Storage 

Experimen t s were i n it i a t ed i n the f a l l o f 1984 to de t ermi ne i f all owing wi l d 
r ice s eed to rema in ou t of water e ither spread ou t or i n ba gs on a t ab l e be f ore 
storage f or a pe r i od of t i me would de crea s e viabili t y of t he seed t he fo l l owing 
spring. Immed ia t e l y a f t er ha r ve s t , s eed of the variety K2 was spr ead ou t on a 
labo r a t o ry bench and s a mpl e s tak e n pe r iod i c a l l y fo r the first 6 hours of air 
drying a nd then a f ter 18 , 44 and 116 hours. Pe r cen t grain moi stur e was ob tained 
a n d some see d wa s i mme di a t e l y put into water a t eac h s a mp ling. Th e s ee d i n 
wa t e r was sto r e d in a coo le r a t 2 ° C a nd germinati on ch e ck e d the f ollowi ng 
s pr i ng (1985 ). Ta b l e 12 li s t s the mois tu re pe r cen t of the grain afte r dry i ng in 
the f a 11 and t he ge r mi na ti on pe rcenta ge ob t a i ned the foll owing sp r i ng. 



r oom t empera ture t o r v a r i ous len g t hs or t i me ne r o r e storage 
i n c o l d (2 0 C) wa t er. 

Len g t h of dry i n g pe r iod 
on l a bor to r y bench Gra i n moi sture Ge r mi na ti on 

h r % % 

0 39 37 
0. 5 39 47 
1. 0 37 59 
1. 5 37 47 
2 . 0 37 43 
3 .0 36 45 
4 . 0 35 52 
5 .0 34 52 
6. 0 29 50 

18 . 0 24 47 
44 .0 12 37 

11 <; " C 17.J., .Lv . v V ... , 
LSD ( 0.05) 5 13 

Al lowi ng th e s e e d t o dry on a l a b o r a t o r y b e n c h u p t o 4 4 ho u r s a nd d own t o 12 % 
mo i s t u r e b e fore s tora g e in wa t e r d id n o t a f f ec t g e r mina t ion the followi n g 
s p r ing. Howe ve r , drying t h e s e e d lon g e r and be l ow 12% moi s t u r e s i gn if i ca n tly 
reduce d germina ti on. I t a p p e ars t hat s ome ai r d r y ing o f t he s ee d a t roo m 
tempe ra ture be fo re sto r a ge in wa t er will n o t r ed uc e viabil i ty i f the se ed 
doesn' t dry down below 1 2% mo i s t u r e . Pre v ious wor k i n d i cated t ha t dr y ing s ee d 
bel ow 30% moi s t u r e i n t h e spring a fte r s t orage in wa t e r a n d do rma ncy wa s b r ok en 
r e duced ge r mi n a t i on s ub s t a n t iall y. This experiment was r ep ea t e d i n t he f a l l o f 
198 5 and ge r mi nation wil l b e c hecked i n t h e sp r i n g of 198 6. 

S ome of the same s eed wa s a l s o a l low e d to r e mai n i n p l a s t ic mes h ba g s ( 15 l b s 
ea c h ) on t he laboratory b ench a nd s ee d sample s we r e re mo v e d e very 3 days fo r 
g r a i n moi s ture determi na t i on and some seed s a mp les we r e s t ored in wate r unti l 
t he f o l l owing s p r ing. The t e mpe r a t u r e in the cen te r of t h e bag s went up t o 48° 
C ( 118° F ) afte r 6 da y s (Table 13). The se temp e r atu r e s d i d no t a p pea r t o h u r t 
ge r mi n a t i on ; h owe v e r , i n l arger ba g s the temperatu re may be sub sta nt i ally hi gher 
and c o u l d a ffe c t s ee d v i ability. S e e d mo i s t u r e i n t h e b ag s d i d n ot drop a s 
rea d i ly n o r a s low a s the se ed in a thin l ayer on a b e nc h. Seed mo is t u r e on l y 
decr ea s e d t o 2 2 - 2 4 % a fter 18 day s in th e bag s. A consi derable a mou n t of mold 
g ro wt h wa s eviden t o n t he s e ed after 6 da y s i n the b a g s . If se e d i s t o b e kept 
in ba g s f o r e v e n a sh o r t whil e the seed sho u l d be i mmediately c o oled and kept 
wet. 



me s h ba gs f o r various lengths ot t i me a t r oo m te mpera ~ure o eLUC~ 

s to r age i n cold ( 2° C) wate r. 

Leng th of time 
i n mes h bags on Room Tempera t ure Seed 
l abor a t or y bench tempe ra t ure of s eed i n bag mo i s t ure Ger mi na tion 

days CO ( FO) CO ( F0) % % 

0 27 (8 1) 30 ( 86) 39 37 
3 27 (8 1 ) 37 ( 99) 38 37 
6 27 (81) 48 ( 118 ) 28 30 
9 24 (7 5 ) 44 (11 1) 32 22 

12 22 ( 72 ) 29 ( 84) 23 36 
15 24 (75) 29 ( 84 ) 22 23 
18 23 (73 ) 27 ( 81) 24 43 

LSD ( 0 . 05 ) 8 NS 

I n the f a l l of 1985 , s eed s amp l es were hand harvested from 12 di f f e r en t f i el ds 
of t he K2 variety . I n ad d i t i on , s e e d s a mp l es f r om th e grower' s co mbine i n t he 
same f i e l ds were col l ected. Al l of t he samp l es were i mmed i a t e l y pu t i n t o wa t e r 
a n d tak e n to S t . Pau l t o s t ore in a c oo le r a t 2° C. Seed ge r mi nat i on i n t h e 
s pr ing of 1986 will be compa r ed f or the ha nd and ma chine ha r vested samp les. I n 
a ddi ti on to t h e 12 fiel ds of t he K2 v a ri e ty, "b o t h ha nd a n d ma c h i n e ha r v este d 
s eed samp les were co l l ec t ed f r om 3 fi e l ds of the va r i e t y Voya g e~ Ge rmi nati on 
in t he sp r i ng of 19 86 of th e s e sampl es wi l l be c ompa r e d t o t he K2 varie t y 
s amp les . 
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R. E. Stucke r , G. L. Li nke r t , P. M. Hayes , G. G. Wand r ey and Tr i Hu t om~/ 

Resul t s from 1985 wi l d r i ce breed i ng experi me nts are in vary i ng s tages 
of ana l ys is rangi ng fr om near compl e t i on fo r t he tiller syn chrony r esearch 
ca rri ed ou t by P .M . Hayes as part of his Ph. D. pr ogram, to j ust begi nning 
fo r seed s i ze res ea r ch i ni ti a t ed by the proje c t and G.W. Wandr ey as pa r t of 
his Ph.D . r esea r ch . Tri Hutomo i s nea r i ng compl e t i on of a s el ection pr o­
g r am (in t he populat i on cros s of Dwa r f x J ohns on) which is pa r t of hi s 
Mast e r of Science degr ee req ui r eme nt s . The gene t i c s hi f t expe riment s may 
be conside r ed i n a p r e l i mina ry st age of ana lys i s . 

The 1985 s eas on can be conside r ed a su cces s by wild r ice s tandards 
s i nce none of our experiments we r e a compl e t e l os s . On t he other han d , we 
were ge ne ra lly disappoi nted by t he quality of se vera l of t he e xper i ment s a t 
Excels i or . We f ind thi s pa r ti cu l ar ly f r us t rat ing i n view of t he i nt ensive 
i nput s and care given t o those expe r iment s . We pref e r to blame t he e f f e ct 
of t he l oca tion , late pl ant i ng and paddy va ria t i on . None - t he-less , we must 
begi n serious cons i de ration of aba ndoni ng t he br eedi ng r es ea rch i n t he 
Minneapol is / S t . Pau l area i n f avor of a mor e nor t he r l y si t e . 

The dwarf popula t i on re leas ed as 'Met er ' i s co nt i nui ng in i ncr e as e by 
Minnes o t a Crop Improvement . The f i rs t inc r eas e of appr oxi mat e l y 5 ac res 
r es ul ted in around 800 l bs of gr een s eed . I t wi l l be us ed t o se ed another 
15 acre s ite fro m which s eed s hould be a vailab l e t o o t he r growers i n t he 
f al l of 1986 . The va r i e t y cont inues t o be ve ry ea rly , shor t and l ow in 
yi e l d . Ear l y bird damag e i s like ly to be a s e vere probl em. 

SELECTION FOR TI LLER SYNCHRONY 

(P.M. Hay es ) 

I n an e f fort to i ncr eas e r e coverab l e y i e l ds of wi l d rice, we have 
selected for t i l l e r synchrony, the un i f orm wi th i n-p l ant development of 
t i lle rs and ma ins t em. Our r a t i onal e i s that mainst ems matu re and s ha t te r 
befo r e t i l l ers ma ture ; re ducing t he oppo r t uni t y f or ma i ns t em sha t t er i ng 
woul d a l l ow t he pr oduc e r t o r ecover a greater perce nt age of t he ac tual 
yi e ld . 

l/Pr of es s or, J unior Sc i entis t , Res ea r ch Ass istant , Research Ass i stant , and 
Grad uat e Student , r es pe ctively, i n Depa rtme nt of Agronomy and Plant 
Genet ics . 



s ele c t i on because of the di f fi culty encount e r ed i n s electing fo r shatter ing 
resistance beyond that conf erred by the t wo gene system present in ' non­
shattering' cultivars . Such selection can be effective, as demonstrated by 
the r e s ea r ch of Eve rett , Boze, and Stucker , rep or ted in previ ous Wi l d Ri ce 
Res earch Bul l e t i ns . Howeve r , conce r ns regard ing the eff i c ien cy of t he 
t en s ile st r e ngt h meter s e lection proces s prompted our ti l l e r synchr ony 
s e l ec ti on e f f or t . 

Syn ch r ony of head i ng da t e was chos en as ou r me asure of tille r syn­
chrony based on the assumption that wi t hi n- p l an t diffe ren ce s in he ading 
da t e wou l d r eflect compa r able di f f e r e nces in ma t ur ity . Thi s as sumpt i on 
will r equi r e val i dati on . Howeve r , head i ng date i s a stage of pl ant devel­
opme nt i n wild r i ce tha t can be more objec t i ve l y sco r ed than ma tu r i t y da t e . 

Obs e rvat i on and publ ished r e search indicated tha t t he re is variation 
for head i ng date synchrony i n wi l d r ice populat ions, but thi s va r i at i on ha s 
not be en quant if i ed no r has t he inhe r itance of t iller s ych r ony been de t er ­
mined . Our fi r s t st ep was t o ch aracte r i z e heading dat e synch r ony , estimate 
i ts he ri t abi l i t y , and pred i ct what gai n we would mak e s e l e cti ng fo r the 
t rait . We al so de t e r mi ned i t s as s oci a t i o n wi t h o t her ag ronomic t r ait s. We 
have compl e ted t wo cycles of cha r a ct e r iz a t i on a nd se l ect ion (1984 and 
1985). The second s tage of our resea rch involved eva l ua ting the p r ogr ess 
f r om one cyc l e of sel e c t i on and de t er mi ni ng t he i mpact of pl a nt de ns i t y on 
s ynchr ony expr es s i on. One cycl e of evaluati on ( 1985) was compl e t ed . 

The s tudy was i ni t i a t ed in r eplicat ed s e t s of ha l f - sib f ami l i es 
de r i ved f r om t he cu l t i va r Voyager. One of t hes e s e t s, or popu la t i ons , has 
be en s e l e c ted fo r synchrony and wi l l he r e - i n be r ef er r ed to as the synch r o­
nous ( SYN ) population. A s e cond popu l a t i on has been mainta i ned wi t hout 
s e lect i on a nd wi l l her e -in be re f e r r ed t o as t he control (CONT ) popul a­
t i on . A t h i r d popu l a t ion, de velop ed t hr ough one cycl e of vi sua l mass 
sel ec t i on f or as ync hr ony , wi ll be refe r r ed t o as the as yn chronous (ASYN) 
popul a t i on . 

Two indi ces of heading da t e synch rony tha t have bee n dis cussed in the 
li t eratur e , s ynchro ny r ange ( SR) and s ync hr ony measure ( SM ~ we r e used. 
Synchrony r a nge is co mpu ted as the difference i n headi ng date between the 
last t iller measured ( i n ou r case t he third t iller) a nd t he headi ng date of 
t he mains t em. Sync hr ony meas ur e t akes in t o account t he va l ue s fo r inter­
vening tillers, a nd is def i ned as the number of cumul ative days between the 
he ad ing date of the mainstem a nd t he third ti lle r. I n 1984 we measured 
heading da t e s ynch r ony at t wo s t ages in the deve l opme nt of the protogynous 
wild rice inf lores cence . The female stage (F ) was considered t he date of 
first pistil late spikele t emergence ; the mal e stage (M) was consid ered t he 
da t e of complete pan i c l e extrusion from the boo t. Thes e ind i ces will he r e­
in be refe rred to as fema l e synchrony range (FSR), male synchr ony range 
(MSR), femal e synch r ony measure (FSM), and male synchrony me as u r e (MSM) . 
Bas ed on 1984 data , we determine d t he male s t age was most s ui t able for 
as s essing synchrony and d i d not meas ur e heading da t e at t he f e ma l e stage in 
1985. 

The SYN and CONT populations were planted in separate fou r-replicate 
blocks-in-r eplicat es des i gns a t Rosemount in 1984. The SYN population 
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three tiller s of t wo randomly chosen plants were re corded . The a f or emen ­
t i oned s ynchrony indices were then computed for each plant , and subsequent 
ana l ys es calcu l a t ed on pl o t means • . 

Bas ed on heading dat e synchrony i nd i ce s , the ten most s ynchronous 
f ami l i es were select ed f r om t he 1984 SYN populat i on for evaluat i on i n a 
ga i n f r om selection expe r imen t . Among and within fami l y se l ect i on was t hen 
prac t i ce d t o develop 100 half-s i b fami l i es f or the ne xt cycle of cha r a ct er­
i zation and s e l e ct i on. Famil i es an d then pl ant s within families wer e 
chos en a t random f r om the CONT popula t i on , g i vi ng a t ot al of 50 ha l f -s i b 
famil i e s f or ch a r a c t eriz a tion i n 1985. Bulks of t he 1984 SYN , CONT , and 
ASYN popul at i ons we re f or med as ba lanced compo s i t es of s eed f r om each 
fami l y withi n ea ch popu l at i on ; t hes e bu lks were inc l uded in t he ga i n f r om 
selec t i on e xperiment . 

Mean va l ues f or sy nchr ony i ndices i n t he 1984 and 1985 SYN and CONT 
popu l at i ons are gi ven in Tabl e 1. Thes e popu l a t i ons exhi bi t cons i de r abl e 
asynch rony of he adi ng da te when compared to publ i s hed valu es f or domest i ­
cated cerea ls . For example , f i ve ti ll e r s ynchr ony r ange values fo r ba r l ey , 
wheat and oats ranged f r om t wo to fou r days ; t hr ee t i l l e r sy nch ro ny range 
va l ues f or these wild ri ce popula tions a re a l l i n excess of 11 days . 

The amoun t of he r i t ab l e va r ia t i dn for headi ng da t e s ynchro ny i n t hese 
popul a t ions i s en cour agi ng ; we can e xpe ct to make pr og res s by s elec t i ng f or 
gre a t e r synchr ony . Her itabi l i t y es t ima t es f or he ading da t e s ynch r ony 
indi ce s , and as socia t ed 90% co nf id ence l imi t s , f or t he 1984 and 1985 SYN 
popul at i ons are gi ve n i n Figure 1 . The mode r a t e s i ze of the he r i tab i l i t y 
es tima tes indica t es t hat res pons e t o s e le c t i on wou l d be modes t , a conc l u­
s i on bor ne- ou t by es t ima t es of predict ed gain f r om s e l e ct ion . Thes e ga i n 
es t ima t es ind i ca t e tha t one cycle of s e l ec t i on coul d l ead t o a 0 .5 day 
r edu cti on i n the di f f e r e nce be t ween the headi ng da t e of t he t hi rd t i l l er 
a nd mainstem. A l ong te r m s elect i on e f f ort wi t hout a r educt i on i n geneti c 
var i an ce woul d thus be r equi r ed t o ach ieve compl e te s y nch r ony i n th es e 
popul a ti ons. 

As ment i oned earlie r , an underlying assump tion of ou r r es ea rch was 
t hat wi t hi n-plant d i ff erences i n heading date would r eflec t comparable 
dif fe rences i n matu r i t y . The diffe r en ces in til l er and ma inst em ma t u r i t y 
we r e r e cor ded, on a p l o t bas i s , in the 1985 SYN and CONT popu lat i ons . Me an 
ma tu r i t y synchrony r anges in t hes e populations were 10. 7 and 12 .1 days , 
respec ti vely . The clos e cor r es pondence of these va l ues with t he heading 
date s ynchr ony r ange s gi ve n in Table 1 suggests tha t the di ffe rence be t ween 
heading da t e and maturity is r el atively constant fo r mainstems and tillers . 
Heritability es t i ma t es f or ma t urity synchrony were comparable to those f or 
heading da t e s ynchrony . Howe ver, di ffe r ent famili es we r e iden t i f i ed as 
synchronous at the t wo s t age s of development, as ind i cated by the l ow 
corre l ati ons (Table 2) between indices at the two stages. Fur t her research 
is thus ne eded t o docume nt the r e l a t i ons hi p of he ading da te s ynchrony wi th 
matu r ity synchrony and increased r e cove r abl e yi e l d . 
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2 ) are cons i s tently low. If synchrony were correlated wi t h yield ~~, 

the correlation would be negative; a low synchrony index value indicates a 
high degree of synchrony. In most cases, heading date indices at a given 
stage of inflorescence de velopment 'a ccount ed for about ha l f the variation 
observed in indices a t the other s t age . The very high correlations between 
i ndi ces at a given stage of inflorescence development were not surprising , 
given t he common basis of the indices, and they indicate the more readily 
obtained s ynchr ony range may be as effective as synchrony me as u r e in eval­
uating and sele cting for tiller synchrony. 

GA IN FROM SELECTION 

The ten most synchronous families from the 1984 SYN population, the 
SYN, ASYN, a nd CONT bulks, and Meter, an early short-stature cult i va r 
( f or mer l y evalu at ed unde r t he name Dwarf) , compr i sed the entries i n t he 
ga i n from s el ection expe rime nt . The experiment was plant ed at t wo l oca­
tions, Gr and Rapid s and Excelsio r. A s pl i t plot restr i cti on of a randomized 
complete b l ock des i gn was used in o rder to examine the effe ct of plant 
dens i t y on til l e r s ynchrony expression. Within-row s paci ngs of 15 , 20 , 25, 
a nd 30 cm (approximately 6, 8 , 10 and 12 inches) were cons i de r e d whole-plot 
tr ea t me nt s . The f ou r teen populations wer e considered su b- p l o t treatment s . 
Two pl a nts pe r su b- p l o t wer e chos e n at r and om, and t he head ing dat es at the 
ma l e stage of pani c l e de ve l opme nt were recorded f or the ma i ns tern and third 
ti ll er (Gr and Ra pi ds ) and ma i ns t em and f i r s t three t i l l e r s (Excelsior). 

Heading da te synchro ny was not affected by the pl a nt de nsi t y t r ea t ­
me nts ; mai ns t em yi e ld , which declined in a linear f ashi on wi t h i nc r e as i ng 
dens i t y , was the only trai t s i gn i f i ca nt l y affec ted. There wer e no popula­
ti on x dens i t y i nt eract i ons. 

Population dif fe rences in heading date synchr ony r ange and o t her agro­
nomic tra i t s cons i der ed in t hi s experiment were examined t h r ough orthogonal 
co ntras ts, becaus e va r i at i on rather than mean perf or mance was of the great­
est int eres t. 

Differences in synchr ony range between sel ected populati ons and bulks 
were highly s ignifi cant but small, an expected finding in view of the low 
predicted gain . The most synchr onous population was Meter, at 9.8 days 
difference between main stem and third tiller. Synchrony range values for 
the s el e cted populations ranged from 10.4 to 12.1 days. The mos t asynchro-

The low correlations be t we en heading date synchrony and other agro­
nomic t rai ts encount e r ed in the characterization and selection expe r i ment s 
were substantiated in this evaluation. Substantial variation for plant 
height , mains t ern y i e l d and total yield was retained in the selected popula­
tions. Phenotypic correlations among traits (Tabl e 3) a r e comparable to 
those in Table 2, giving us some confidence in our as sertion that heading 
date synchrony is not assoc iated with other agronomic traits . 

Mainst em yield accounted for 30% of the total grain y i e l d a t Excelsior 
and 14% at Gr and Rapids, a reflection of reduced t illering at the former 
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1984	 1985 

Synchr ony Population Population 
ind ex SYN CaNT SYN CaNT 

- days - - days ­

2/FSR.U	 12 .7+1. 9- 14.2+1 .6 

MSR	 13 . 5+1. 3 14.1+1.6 11. 9+0. 9 12.8+1. 0 

FSM	 30.3+2 . 7 33 . 5+3. 2 

MSM	 32 . 6+3 .0 33. 7+3 . 3 29 . 3+2.1 31.1+1. 4 

l.l FSR , fe male s ynchron y r ang e ; t·1SR,	 male synchrony rang e; 
/ FSM , female s ynch rony me asu re ; and MSM, ma l e s ynchrony measure . 
~ Standard e rror of t he mean. 

Tab le 2. Phe no t ypi c /corre la t i ons in the SYN populat i onsl / (above d i agonal ) 
and CaNT popu lati ons~ (be l ow diagonal ) in 1984 and 1985. 1985 va lues in 
parent heses . 

FSR MSR FSM MSM	 Ma t ur ity Hei ght Yi eld 
s ynchrony 

FSR-~.I 0 .69 0 .95 0 . 67 0. 18 -0. 21 
( - ) ( - ) ( - ) ( - ) ( - ) ( - ) 

MSR 0 . 74 0 . 65 0 . 94 0.06 -0 . 28 
( - )	 ( - ) (0. 94 ) (0. 21) (0.02) (0 .0 1) 

FSM 0 . 87 0 .53 0 .69 0.1 9 -0. 27 
( - ) ( - ) ( - ) ( - ) ( - ) ( - ) 

MSM 0 .68 0. 94 0 . 57 -0.08 - 0 . 29 
( - ) (0.9 5) ( - ) ( 0 . 21) ( 0 . 02) (0. 03) 

Ma t urity 
synchrony ( - ) (0.21) ( - ) ( - ) (0.16) (0. 04) 
Height 0. 11 0.02 0.15 0.02 0 . 18 

( - ) (0.28) ( - ) (0.27) ( 0 .40) (0. 67) 
Yi e l d 0 .17 - 0.06 0. 26 -0.04 0.62 

( - ) ( 0 .26 ) ( - ) (0 .25) (0.23 ) (0 .24) 

1./98 df : 1984 , 1985.
 
~/3 8 df: 1984; 48 df : 1985.
 
l/ FSR, female synchrony range; MSR, male synchrony range;
 

FSM, female synchr ony measure ; a nd MSM, male synchrony meas ur e . 



- - - - .. -· -c - - - - - -­ - 'I - - - -

Plant Mainstem Tiller To t a l 
height yield yield yield 

MS R~/ 0 . 962:./ -0 . 14 0.19 0 . 19 0.20 

MSM -0 .23 0.28 0.03 0.07 

Pl ant 
height 0.68 0 . 66 0.68 

Ma instem 
yield 0.86 0 . 89 

Tille r 
yi e ld 0 .99 

l /E xce ls i or onl y .
 
!:./df =11, cv. Me t e r de leted.
 
l IMSR , male sy nchr ony r an ge ; MSM, male synchr ony meas ure.
 

Fi gu r e 1. Narrow sense heritabil it y es timates and t he i r 90%
 
co nfid ence inte rval s for head i ng date synchrony indi ces i n the SYN
 
populati ons in 1984 (above axi s) and 1985 ( below ax i s ) .
 

- --- - - - - - - - - 42 . 4 - - - - - FSR 

------------- 31. 9 ------ MSR 

- - - 56.4 FSM 

--------- 41 .7 ------ MSM 

% o -- 10 -- 20 -- 30 -- 40 -- 50 -- 60 70 -- 80 -- 90 -- 100 

---------- 40.0 ----- MSR 

--- - ---- -- 42 . 9 ------ MSM 

FSR, female synch rony range ; MSR, male synchrony range;
 
FSM, f e ma l e synchrony me a s ur e ; and MSM, male synchrony measure.
 



i nc r eas ed s ha t t e r i ng resist an ce . 

CONCLUSIONS 

The wild r i ce populations examined in t hi s s tudy exhi bi t cons i de r ab l e 
as ynchrony when compared with r eported values for domesticated cereal s . 
The pr esence of her i t able varia tion indicates that headi ng date synchrony 
is under genetic control, but progress f rom select ion i s likely to be 
modest. 

A ques t ion raised by this research i s whether s e l ec t i on for synchrony 
represent s an appropriate allocation of resources in our continuing effort 
to domes t i ca t e wi l d rice . Synchrony range and synchrony measure a r e labor 
i nt ens i ve selection criteria to implement , and limited sampling can pose 
probl ems i n es tima t ion of genetic vari ances . The ideal cr i te r i on wou l d be 
one t ha t mea sur e s ma t uri t y s ynchr ony on a f ami l y bas i s r a t he r t han on a 
plant basis. 

The l a ck of cor r e l a ti on be t ween s ynchrony i ndi c es and o t her ag r onomi c 
t raits i ndi ca t es t hat var iation for o t he r t rai t s can be r e t a i ned i n a 
s ynchr ony sele ct i on pr og r am; convers e l y, sync hrony will not be achieved 
t hrough con t inued se l ec t i on f o r pla nt he i ght or yield per s e . 

GENETI C SHI FT EXP ERIMENTS 

Be cause of a n apparent change in mat u r i ty of K2 rela tive t o Voyage r 
and Ne t um i n 1984 i n our t r i a ls , I wondered i f t he g r ower sou r ce of a 
va r i e t y was an i mpor t a nt fac t or in its perf or mance . I n o rd e r t o evalua t e 
how much a va r i e t y ma y change be ca use of whe r e it i s gr own, I colle cted 
samp l es of seed from growers' co mbines in the fa l l of 1984 a nd evaluated 
the performance of the samp l es i n an expe r i ment i n 1985 ca l l ed t he ge ne tic 
s hi f t trial. Samples were stored in our cold room ove r winte r . 

Fourt een en tries were evaluat ed in a randomized complete block design 
a t three locations . A test was fa ll-planted a t Dick Brink's paddies at 
Dee r Ri ve r and test s were spri ng-plant ed a t Gra nd Rapids and Excelsior on 
May 1 and May 22, r espectively. We noted large differences in percent 
ge r mina t i on following storage over winter, di fferences that wer e no t ap­
parent i n the t r i al a t Brinks. The fourteen e nt ri es were comprised of 8 K2 
sour ces, 3 Ne t um sou rces, 2 Voyager sources, and MI. The r esults from the 
Grand Ra pi ds a nd Exce ls i or t ests are presented in Tables 4 and 5, respec­
t ive l y . The t wo tests do not compare wel l although a combined an alysis of 
va r i ance i nd i ca t ed that t he entry times l ocation interaction was not sig­
nificant. The Excelsior da t a were of poor e r quality than the Grand Rapids 
da t a and until more t hor ough analyses have been completed, the Grand Ra pi ds 
data wi l l be emphasized. Based on the % dry weight at harvest , the trial 
was ha rves ted too ea r l y ; cl os e to 65% dry weight is desirable at harvest. 

The LSD ( . 05) value i nd i c a tes that two varieties which dif f er by more 
than that amount are like l y t o be s i gni f i ca nt l y dif f e rent in performance. 



,
+ . Genetic s hi f t evalua tion t es t, Gr and Rapids 19  ~ 5 . 

Sourcel'! Pl a nt % Dry Fl owe ringl / Harves t l / Pl ant s St ems Yi e l dl/ Yie ld % 
I code he i ght we i gh t d a t e " date pe r plo t per p l o t (g reen ) (d r y) Ger mi n 

--lb/A-­

1 190 59.2 50 87 48 169 1 ,870 1 , 121 33 . 
2 185 57.1 52 87 48 158 1 , 462 877 43 . 
3 186 56 . 0 53 86 32 135 1,2 70 762 46 . 
5 186 54. 5 54 87 36 157 1,390 833 26 . 
6 185 58 . 6 49 87 31 133 1,438 86 2 79 . 
7 18 1 54.4 55 87 22 110 1,143 685 21. 
9 187 58 . 5 49 83 64 190 1,230 738 12. 

11 184 58.2 53 87 50 153 1,702 1,020 70. 

4 189 61.6 44 83 28 138 1,454 872 41. 
10 182 63.1 41 83 38 155 1 ,518 910 20 . 
12 17 ~ 60.0 48 83 41 145 1,326 795 78 . 

8 170 59.7 47 83 44 163 1,502 90 1 19 . 
13 179 56.7 51 87 23 102 1 ,214 728 1• 

14 187 54 . 5 54 87 46 132 1 ,183 70 9 15 . 

)5) 11 2 . 3 3 -­ 14 33 396 238 

.es from different fie lds . 
af ter June 1. 

I wei ght yield at 40% moistur e. 



--

rb Le 5. Ge ne t i c sh i f t eva lu a t i o n te s t , Exc e Lsio r 1985 

So u r ce.U Plant % Dr y Flowe ring£ / Ha rve s t £ / P l a nts S t e ms Yie l dl / Yi. 
i r i e t y c o d e he i g h t we i g h t da te d a t e per plo t per p l o t ( g r ee n ) (d 

--lb/A.-­

1 l32 64. 2 53 88 36 125 903 5 
2 122 63 . 2 53 90 37 149 94 3 5 
3 134 63. 5 53 89 30 120 87 9 5 
5 133 62 . 0 52 87 33 144 983 5 
6 136 62 . 3 52 86 30 144 1 , 047 6 
7 128 61. 8 55 89 21 86 679 4 
9 122 60. 9 50 84 44 161 791 4 

11 131 62 . 9 54 86 4 1 142 1, 08 7 6 

~  t um 4 118 62. 6 45 86 25 80 583 ~ 

~ 

~ t um  10 108 64.1 45 87 27 83 503 " ­
:!t u m 12 124 63.6 50 84 30 110 767 L 

oyager 8 115 64.4 46 86 37 139 92 7 
oyager 13 124 63 . 5 52 87 26 95 727 

_._ -- - ­
1 14 138 63 .1 56 91 28 109 879 

SO (.05) 13 NS 2 -- 8 33 293 

)S ampl es from dif f erent f i e l d s .
 
!Days a f t e r June 1.
 
~Gre  en  we i g h t yi eld a t 40 % moisture.
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significant d i f ferences is much mor e complex. Source 1 was significantly 
better tha n all o ther K2 ' s ex ce pt source 11. Source 11, on the o t he r hand, 
was significantly be t t e r t han s ou r ces 3, 7 , a nd 9. Di f f e r ence s i n height 
among t he K2 sour ces were not si gnif ica nt, but maturity di f f e rences meas­
ured a t f l oweri ng wer e s i gni fic ant . Sou rce 7 was the latest K2 and sou rces 
6 and 9 we re t he ear l i est . 

The differe nces among yie l ds of the Netum s ou r ce s were no t signif i cant 
but he i ght and f l owe ri ng date dif f e rences we r e signif icant. Simi l a r l y , t he 
two sources of Voyage r had s i gni fic ant l y di f fe ren t f lower ing da tes . Based 
on % dry we i ght at harve s t , I s us pe ct t ha t Voyager 13 was mu ch l ater in 
ma turity t han was Voyage r 8 . Simi l a r d i f f e rences i n ma turi t y we r e i ndi­
ca t ed i n t he Excels i or resul t s . A l og i cal conclusion f r om the results i s 
that i n as l i t t l e as 2 ge ne r a t i ons , significant ge netic shi f t f or ma t ur i t y 
has occur r ed i n Voyager . The K2 sources had been grown f or a t least 3 
ge ne r a t i ons af t er thei r or iginal s our c e; s igni f icant shi f t has occurred 
there as well . The r e sul t s of t his expe r i ment need addi t i ona l cons i de r a­
tion be f or e de fi ni t e co nclusions are de veloped . Never t hel es s , I be l i eve 
t he mes s age is c lear f or g r owe rs seek i ng seed sources ; we as an i ndust r y 
need ce r t if i ed s eed produce r s . Eve n s o , a gene r ation or t wo f r om t he 
ori gi na l seed s our ce can make s ignif ican t change s in the ge ne tic pot ent ia l 
of t he va r i e t y . Unl i ke othe r annua l c r ops, t he gene t i c s hi f t s can occ u r i n 
your own padd y due t o sha t t e r i ng losses . The % ger mina t i on va l ues i n Ta ble 
4 are als o part i cu l a rly d i s t urbi ng but r eq ui r e g r ea ter r es ea r ch before 
addit i ona l comme nt . 

I NHERI TANCE OF SEED LENGTH 

(G.G. Wandrey ) 

Two as pec t s of va r i ation fo r s eed length in wi l d r ice wi ll be con­
s i dered by G. G. Wand r ey. In the f i r st expe r ime nt , he is e va l uat i ng seed 
lengt h i n ha lf - s ib fami l i es t o ob t a i n es t ima tes of ge ne tic and environ­
me nta l va r iation and t o complete a cyc l e of bi-d i re ctiona l se l e cti on f or 
s eed l ength . One hundred and f or t y- f i ve ha l f-s ib progeni es of K2 wer e 
g r own i n a se t s - in- replica t es design at Excels i o r . Measurements of 
seed length have be e n comple ted and an a l yses are i n pr og re ss . A s e cond 
expe r i men t will involve es t i ma t es of var i at ion in seed l ength among four 
cul t i va r s of wi l d r i ce. The first year of that porti on of t he r es ea r ch 
will involve e valuation of the materials in the gene tic shift experiment. 
In addit i on to evaluati ng vari a tion in seed l engt h in different s ou r ces of 
the s ame va r i e t y , we will obtain estimates of ge notype x envi r onme nt inter­
acti on. Some crosses have bee n made between s ha t t e r i ng and non-shatt e ri ng 
materia l s to p r ov i de a basis f or some longer term expe rime nt s on seed 
length resea r ch . The bi-d i rect ional selection app r oach ca n r e s ul t in short 
s eed lengt h cu ltivars f or s eed mix marke t s and l onger s eed length selec­
t i ons f or pure r ice ma rke ts. Es timates f rom t he above exper iments will be 
us ed to pl an t he longe r - ter m s e l ection work . 



(Tri Hutomo ) 

The pla nt breeding pro j e c t at · the Minnes ota Agri cultura l Expe r i ment 
s t a tion has s e le ct e d for ea r l y ma t ur i t y i n a t t empts to mi nimiz e har ve s t 
l os s es. Good progr ess has be en made f or i nc r eas ed earli ne s s, which has 
be en f ound t o be ass ociat ed wi th sho r t pl ant he i ght ( s ee 1983 Wild Rice 
Breed ing Pr og r es s Repo r t ). Howeve r , ear ly ma t ur i ng and shor t pl a nt hei ght 
cult ivars , as · in t he newl y re l eas ed wi ld rice ' Mete r ' ( 1984 Wi ld Ri ce 
Progres s Report) , y i el d l ess t han late ma t uring and t a l l cult ivar s . I n 
1980, a cr os s of the shor t ear ly vari e t y Meter and tall l a t e va riety 
'Johns on ' was made wi t h the obj ect i ve of combi ni ng t he e arly shor t at tri ­
bu tes of Mete r wi t h the bet t er y i e l d of Johns on . The wild rice breed i ng 
prog r am made vi sua l s ele c t i ons for a s e r i es of sub-popu l a t i ons from t he 
r andom ma t ed popul a tion cross . 

The objective of t his s t udy was to det e r mi ne i f visual s elect i on f or 
pl a nt he ight - matur i ty combi nat i on s could be effe ctive in changing popu la­
tion mean s for plant height, ma t urity , and pr i ma r i l y yiel d. Half-sib 
f amili es from wi t hi n t he popula tion c r os s sub -populat i ons were eva l ua ted t o 
ch ara c t e r i ze t he effe ctiveness of t he vi s ual mass select i on fo r pl ant 
he ight matu ri ty combinat ions , a nd to provide a basis for dec id ing whi ch 
sub- popul at i ons would co ntinue i n the b reeding prog r am. 

The experi mental ma terial cons isted of 150 ha l f-s ib f ami l i es sel ected 
f r om t he populat ion cr os s between Dwarf (released as Meter) a nd Johns on ( a 
ta l l cu ltivar) . The Dwarf pop ul ation was de ve l oped by mass select ion f or 
shor t plan t he i gh t in 1980 i n a popu lat i on of short pl a nt s . Dwarf is 
characte ri zed as ha vi ng ve ry early mat u r i ty ( 57 t o 69 days to harves t) , 
short plant he ight (95 to 140 em) , red uced f ol iage in the canopy , a nd l ow 
yie ld . The Johnson cu l t iva r was visual ly s ele ct ed for l es s shatt ering 
cha r ac t e r i s t i cs i n 1963 in Mr. Johns on's pad dy i n Minnesota . J ohnson is 
gene r a l ly de scr ibed as having l a te matu r i t y ( 77 t o 93 days to harvest) , 
ta ll plant he i gh t ( 195 t o 213 cm) , and ha r ves t ab l e yie l d co mpa rab le to t ha t 
of the Dwarf cu ltivar . 

The popu lat i o n cros s was r a ndo ml y ma ted fo r t hr ee genera ti ons without 
selec t i on . Apprec iable va r i a t i on in pl an t height and ma tu ri t y was obs erved 
wi t hi n the random mat ed popula t i on. I n the summe r of 1983 , vi s ual mass 
selec tion was used t o de ve l op t hree phe not ypic sub-groups of families, i . e . 
42 famil i es of short pl ant heigh t and ea r l y maturity (DJ-SE), 48 f amilies 
of shor t pla nt he i ght and medium matur i t y (DJ-SM ) , and 60 f ami l i es of 
medium pl ant heigh t and medi um ma turity (DJ-MM). The families, individual­
l y a nd as a g r oup of f ami l ies (three sub-populat i ons ) wer e eva l uated i n t wo 
separa t e experime nt s , both cond uct ed at t he Nor t h Centra l Experime nt al 
St a t ion , Gr a nd Rap ids , Minnes ot a i n summer 1984 . 

For t he f i rs t exper i me nt i n 1984, the Prelimina ry Yi e l d Trial (PYT), 
t he t hree sub-popu lat ions (DJ- SE, DJ-SM ~ and DJ -MM) were for med by bu lk i ng 
a few seed f r om each family i n the r espective groups . The Dwarf x Johnson 
popu l a t i on c r oss and a random control population we r e included , but the 
populations wer e l ost du e to s eed s t or age prob lems. The Johnson popula t ion 



ava11a bl e . The Voyager variety a nd the Uwart ~Me t e r ) popula tion were us ed 
as check s . A r ando mi zed comple t e blo ck desig n wi t h s ix r eplic a t es was used 
i n the PYT. The e nt r ies were ha nd pl ant ed i n two-row pl ot s 3.0 m l ong wi t h 
0 . 6 m be t ween ro ws i n paddies on mi ne r al so i l s . 

I n t he seco nd experiment, the Fami ly Eva lua tion Tri a l (FET) , t he 
perf or ma nce of ea ch f ami l y wi t hin t he t h r ee s ub-popu l a ti ons was eva l ua t ed 
in a s e t s - i n- r e pl i ca t es des i g n with f ou r r ep l ica t es . The r e were 3 sets of 
14 fami l i e s from t he DJ- SE s ub- popula t i on , 3 s e t s of 16 f amil i es f r om the 
DJ -SM sub- popula t i ons , and 4 sets of 15 f ami l i e s fr om t he DJ -MM s ub-popula­
t i on. The fami lies wer e hand-pla nt ed i n s i ngle-r ow 1. 8 m plots with 0 .6 m 
between rows . Plots we r e fe rt i l ized wi th 15 kg of ni trogen i n form of 
u rea. 

The characters me as ur ed i n both exper i me nt s were plants per plot, 
s t e ms per pl o t , s te ms pe r pl ant , hei gh t , g r a i n yie l d, and percent s eed dry 
weigh t . Ha r ve s t da t e was r e cord ed in t he PYT, whereas scori ng systems for 
maturi t y , flowering, and pl a nt s t and we r e us ed in t he fa mily eva l ua t i on 
tri al . In the PYT, plant he i ght meas ur eme nt s were t aken on ten r a ndo m 
pl ant s , whereas i n the FET plant he ight was me as ured on five random plant s . 
Yi e l d in t he PYT was meas ur ed as dry gr a i n yield (i ncluded hulls), a f te r 
d r yi ng t he wet grain a t 600C f or 96 hours . In t he FET, t he yie ld of 
f amil i es was expressed i n wet grai n weigh t; t he grain was weight ed i mmedi ­
a t e l y after harvest and no d r yi ng was don e i n order that t he seeds could be 
used f or plan ting the next gen e r a t i on . Percent seed dry weight was ca l ­
cu l a t ed us i ng the formula % dry weight = (dry wei ght/wet weight) x 100 . 
Wei ghts for this calcula tion in the FET were obtained from a sub-sampl e of 
s eed from each plot . The s ampl e was weighed (wet weight) , dried at 600C 

f or 96 hours and weighed to get d r y weight. I n the PYT, percent seed dry 
wei ght was ca lculated from d r y grain weight over grain weight of each pl ot. 
Ha r ves t da t e in the PYT was recorded as days after J une 1 to the date of 
ha r ves ting . 

The general perf or mance of the two expe r i me nt s and gr owing co ndit ions 
we re ac cep t abl e . However, s ome se ts of t he ha lf-s i b families in the Fami ly 
Evaluation Tr i a l (FET) showed l ower vigor than the other set s in t he same 
sub-popu l a t i on , proba bly be cause of variati on i n soil tex t ur e withi n t he 
pad dy . Low germination per ce ntage and limi t ed seed supp ly of a f ew ha lf ­
s i b f ami l i es re sulted i n very poor pl ant st and, and a few plots had no 
su r vi ving plants. 

The r esu lts of the Prelimina ry Yie l d Tr i a l ( PYT ) i n 1984 , des i gned t o 
co mpa r e t he pe r fo r mance of the DJ-SE, DJ - SM, and DJ - MM sub- popul ati ons t o 
other se l e ct ed e nt r i es , pr ima r i l y t o Voy age r and Mete r , are presented in 
Tab l e 6. The t hr ee s ub- pop ula t i on on t he ave rage were 35 t o 45 em taller 
t han Met e r ; they were l a t er in maturi t y and considerab l y be t t e r i n yi e l di ng 
a bil i t y. The DJ - SE sub-popula t i on was signi f i cantly s hor t er than Voyage r 
and yi e l ded l e s s , bu t t he ot he r two su b- popula ti ons wer e no t significantly 
d i f f e r e nt from Voyager in pl ant he i ght a nd yi e l d . The re du ction in p l ant 
heigh t and increas e in earl ines s of DJ- SE compared t o Voyager a lo ng with 
yie l ding ab i l i t y s i mi l a r to Voyager were three i mportant fe atures sought 
from the Dwarf x J ohnson cross populatio n. The s imi larity of DJ - MM and DJ­
SM t o Voyage r is e ncou rag ing ; re as ona bl e progres s a ppea r s to have be en 



Tabl e 6. Results of t he 1984 Preliminary Yield Tr i al (PYT) at Grand Rapi ds 

Charact er i s t i cs
 
Ent r y
 

Plant s s tems Stems Plant Dry weight
 
per plot per pl ot per pl ant height yield
 

(em) (lb/ A)
 

Voyager 27 173 6.5 168 798
 

DJ-MM "10 199 2.9 165 869
 

DJ-SM 69 239 3.5 163 956
 

DJ-SE 11 223 3.2 155 742
 

Met er 3/ 24 133 5.9 120 479
 

LSD (0.05) 2/ 32 1.0 10 149
 

11 Days af ter June 1.
 

2/ Other ent r ies in the PYT resul t ed i n er r or d.f . of 45 .
 

1/ The Dwar f popul at ion (experiment al name ) was r el eased in 1984 under the
 

(6 repl i cat es ) . 

Har ves t 1/ 

%Dry date 

wei ght 
-

62.7 77
 

64.2 76
 

64.2 76
 

66.2 72
 

76.1 69
 

1.5 

name Meter . 



ma s s s e l e ction f or p l an t heigh t - ma t u r ity combina t i on was ef f e c ti ve i n 
changing popu la t i on means for plant height and ma turity (DJ-SE ). The 
dif f e r ence i n numbe r of plants pe r p l ot ( l ow f or Voyage r ) makes yi e l d 
compa r i s ons of ques t i onab l e valu& 

The r es u l t s of t he Fami ly Ev a l ua t i on Tr i a l (FET) a r e pr es en t ed in 
Tab le 7. Appa rent ly, the DJ -MM su b-popu l a t ion was signifi ca ntly t a l l e r and 
l ate r i n ma t u r i ty t han the DJ - SE and DJ - SM s ub- popu l a t i ons . Howe ver, t he 
di f f e r ence in we t g r a i n weigh t (y i e l d ) be t ween t he DJ - MM an d DJ-SM s ub­
popu l a t i ons was no t signi f i ca nt. The l ower p l a nt s t and s co r e in t he DJ-MM 
sub- popula t ion i ndica t ed be t t e r pl ant st and r el a t iv e to t he o t her su b­
popul a t i ons. DJ -SM sub- popu la ti on me ans f or p lant he igh t , ma t ur i t y and 
yi e l d we re int ermed i a t e bet ween t he DJ - SE and DJ -MM s ub- popula t i ons. The 
re su l t s i n the PYT (Tab l e 6) d i f f e r ed s omewha t for yie l ding abi l i t y of t he 
DJ - SM sub -popu l ati o~ The r e, t he DJ - SM yielde d mo re t ha n the DJ - MM s ub­
popu l a t io n a l though t he d ifferenc e was no t s igni f i cant. The dis cr epa ncy 
be t ween t he two experi me nts cou l d be due t o paddy differences and /o r chance 
vari at i on. As in t he PYT, t he r es u l ts i n t he FET s howed t hat t he DJ - SE 
s ub- popul ation f l owered and mat u r ed ea rlier t han t he othe r two, bu t was 
subs t an t i a l l y the low est in we t gra in weight (yie ld) and was t he s hor t est 
i n p l ant he i ght . 

The vari ance compo nents es timates are pr es ent e d in Tab l e 8. Est i ma tes 
of e r r or variance (a~) we re hi ghe r t ha n es tima t e s of ge ne t i c var i ance (a 2 

F(S » fo r stems per plant , p l ant he ight , fl ower i ng score , maturity s co re, 
and perce nt s eed dry weigh t ( ex cept in DJ -MM). The l a r ge r magni tude of a ~ 
f or t hese characte rs could be a t t r i but ed to a l arge sampl ing er r or and l ack 
of uni f or mi t y in t he pad dy. The da t a p r ov i ded evidence of s i gni f i cant 
ge ne t i c va r i a tion f or char act e r s t es ted and i mpl i ed t ha t improvement 
thr ough sel ection is po s s ib l e. 

Es t i ma t es of heri t abi l i t y wer e cal cul a t ed as t he ra t i o of f amily 
gene t i c va r i ance t o phenotypi c va r i ance of f amily me a ns (Tab l e 9). He r i t a­
bili ty est ima t es ap pea r ed t o be high (0 .75 or gr ea t e r ) f or plants pe r p lo t , 
s tems pe r p l ot , pl ant s tand, and we t g r a i n we ight (yi e l d) a nd i ndi ca t e t hat 
con t i nued sel e ction shou l d be ef f e ct i ve. High her i t abi li t y est i mates f or 
we t g r a i n we i ght (yie l d ) in wild r i ce was al s o r epor t ed by St ucker et ale 
( 1984 Wi l d Ri ce Br eedi ng Prog r es s Repor t ) who sugg es t t hat the high herita­
bil i t y es t i ma t es f or g rai n yield in wi l d ri ce is due t o t he f act t ha t wi l d 
r i ce i s r e l a t i ve l y unse l ec ted f or gr a i n yie l d. 

Heritabil i ties fo r stems per pl a nt , p l ant height, and f l owe r i ng di f­
f e r ed i n th r ee s ub-p opu lations and we r e ge nerall y lower t han thos e for four 
cha r acte r s pr e v i ous l y mentioned. The l ower than e xpe c t ed he r i tabi li ty 
es t ima tes f or p l ant he i gh t i n t he t hr ee sub-popu l a t i ons may be an i nd i ca­
t i on that ge ne t i c va r iat i on f or pl a nt hei ght was r e duced somewhat by mass 
s e le ction f or p l ant he igh t in t he pre v i ous gen era t i on. Eve n though mass 
s e l e c t i on may ha ve r e duced t he ge ne t i c varian ce r ela t ive to t ha t i n the 
uns e l e c t ed populat i on, the re s t ill a ppea r s t o be amp l e gene t ic va r i ance for 
addi t iona l height selection t o be effecti ve. Appa r e nt l y , r e as on able prog­
ress in improving thi s character cou l d be made through half-sib selection. 



Table 7.	 Means for characters studied in t he DJ-MM , DJ-SM, and DJ- SE sub-popul at ions in t he Fami l y 

Eval uat i on Tr i al (FET) i n 1984. 

Char ac teri s t i cs Sub- population 

Pl ants St ems 
per per 

pl ot plot 

Stems 
per 

pl ant 

Plant 
Height 

(cm ) 

Wet grain 
weight 

(g) 

10 seed 
dry 

wei ght 

Fl ower -
ing 
scor e 

Maturity 
score 

Plant 
stand 
score 

- ­

DJ-MM 10 .6"";l/ 47 a 5.1 a 157 a 100 a 67.0 a 2.2 a 3.1 a 2.7 

DJ-SM 10.2 ab 50 a 6. 1 b 147 b 93 a 68.6 b 1.9 b 2.7 b 3. 0
 

DJ- SE 8. 9 b 37 b 4.4 c 138 c 74 b 68.3 ab 1.5 b 2. 3 c 3.3
 

1/ Means followed by diff er ent let t er s are signi f icantly di f f erent based on a t - t est (0(=0.05). 




