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Results a nd Conclusi ons : 

Fungal brown spot d i s e ase incidenc e a nd severity wa s 
e xt reme l y l ow, obs e r v e d t o b e < 5% tota l l e af area infect ed 
per p lant by harv est. The r esu l t i ng low d i s e ase p res sure did 
not allow fo r discr i minating eval u a t i on of i ndividual pl a nts 
which ma y h ave be e n mor e t ole r a nt to f ungal brown s pot . Th e 
poor d i s eas e p r e s sur e i n our nursery ma y h ave been due in 
av i r u l e nt i nocu la, poor mist i ng o f inocula t e d pla nt s (too muc h 
o r t oo lit t le moistu r e ) , and/or hot dry weath e r c onditions. 
Eva l uation o f FBS t olera nce in both the f i e l d a nd greenhous e 
will be a t t empted dur i ng t h e 1990 g r owing s eason. 

SCREENI NG EXOTIC WILD RICE GERMPLASM FOR RESISTANCE TO FUNGAL 
BROWN SPOT , CAUSED BY BI POLARI S ORYZAE (D. R . J ohns on). 

I nt r odu c t i on: 

I n c ere als, t h e mo s t c ommon me t h od of improving disease 
resistance has been the introgression of resistance genes from 
wild r e lat i v e s o f t h e c r op . Although cultivated wild ric e 
(Zi zan i a pa l u s t ri s L.) v a rieties e xh ibit considerable 
varia t i on fo r s ome traits, the g e netic base of t hese v a r i e t i e s 
i s qu i t e na r r ow. It is poss i b le t ha t g reater variation for 
reaction to Bi polar is o r yz a e exists in wild p opu l a t i ons o f 
Z..p a l u s t r i s and r elate d spe c i e s . It ha s b e e n hypothesized 
t hat t he g reate s t divers i t y f or gene t i c t r a i ts which confer 
some a d ap t i v e advant age occu r s at the plant's center of origin 
(Wahl et a l . , 1984 ) For most c e r eals, the center of origin i s 
the midd l e e a s t, but f or wild rice it i s t h e lakes and rivers 
o f t he u . s . 

scr een i ng o f d i ver s e c ollections o f wild rice for FBS 
res i sta nce has not been done. The pur pose of this study was 
to dete rmine if FBS r e s i s t a nc e exists in non - c u l t i v a t e d wild 
ric e. 

Mat e r i a l s and Methods : 

Se e d o f Zi za ni a s pp. a nd interspecific hybrids were 
scr e e ne d by one o f two me thods : Ra re see d, such a s f r om 
inte r s pec ific matings, was t ested using the in vitro embryo 
r e s c u e method o f J ohns on a nd Percich (1988). Seed which was 
p l e nt i f u l was scr e e ne d in greenhouse seedling tests. Seeds 
we r e fi r s t ge r mina t e d in water, then transplanted t o 
greenh ou s e pots . The t e s ts we r e c onducted in 16.5 x 23.5 x 
3 cm trays e a c h conta i ning six 7 x 7 x 7 cm pots. The pots 
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we r e fi l l e d wi t h moistene d ve r mi c u l i t e a nd p l a nt e d with four 
wild r ice s eed l i ngs e ach . Th e t rays we r e f i l l ed with water 
a nd k ep t i n a g r e enh ouse a t 20 -24 c. Two g rams o f f ertili zer, 
21-7-7 "ac i d special " (P e t e r s Fe r t i l i z e r Products, Al l e nt own , 
Pa . ) was added t o t he water in each t ray . Supplemental 
fl uoresc e nt light (1 30 uE m-1 s - 2 ) was s upp lied at 12-hour 
inte rva l s. s e edl i ngs were i noc u l a t ed whe n t he fl oat i ng leaves 
app e a r e d (usual ly 14 days a f ter germination). An aqu e ous 
s us p e n s i o n o f ~. oryzae conidia (ca. 105 conidia Iml) was 
spray e d on t he p lants with an a i r b rush . I nocu lated seedling s 
we r e p laced i n a dew chamb e r a t 20 C a nd 100 % r elat i ve 
humid i t y f o r 40 h r , then ret urned to t he g r e e nhouse . 

Results and Discus sion : 

Fung a l b r own s pot infection wa s visible on i noc ulated 
leave s a fter t wo or three days. Di s e a s e r e a c t ions were 
obs e r v e d and r e c or de d a fter 10 days to a l l ow for maximum 
les i on expa ns i on . Di s e a s e rea ctions were d i v ide d i nt o t h r ee 
class e s: 

Resist a nt =	 c i r c u l a r, dar k b rown ne c r ot i c spots < 3 mm 
d i ame t e r . 

I nter med i a t e =	 Obl ong , l i ght b r own ne c rot i c s pots wi t h dark 
brown marg i n s 3-5 mm d i amete r . 

Susceptible =	 Diff u s e areas of light a nd dark brown 
ne c r otic tissue> 5 mm diameter. 

The reacti ons of Zi za nia s pp . , i nter s p e c i f i c hybrids, a nd 
Zi z a niops i s mi l a c e a e , a r e pre s e nt ed in Table 1 . 

Re s i s t a nc e was observed i n several Zi zani a species, 
i nclu d ing t h e c u l t i v a t ed v a r i ety Mete r . Th e resistance wa s 
l e s s d isti nct when y oung aerial l e av e s are i nocu l ated, and 
c ou l d not be di s t i ngu i shed i n adu l t p l ants . Pe r hap s 
res i s t ance i s expres sed only in s e ed l i ngs , or p e r haps the 
pathoge n is bett e r adapted t o t he a erial leaves . I t i s 
possible tha t a s ubt le t yp e of resist a nce , s uch as a s lower 
rate o f l esion expansion , pe r s i s t s i n adu l t p lants . Th i s 
wou l d be obscured by h e avy inoculum loa ds. 
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Th e r e a ppears to be no excep t i on a l resistanc e t o FB8 in t he 
c ollec tion s c r e e ne d in t his s t udy . It should b e noted that 
t h e s i z e of this c o l lec t i on was exce e d i ngly small when 
c ompare d wi t h the size a nd number of wild Zizania p opu l a t i ons . 
Addi t iona l c olle c tions , espe c i a l l y from regions where the 
pa t h og e n is p r ev a l e nt , should b e ob t a i ne d and evaluated . 
zi za n i opsis milac e a e, a p e rennial r elati v e o f Zizania, was 
immu ne to ]2 . o r y za e i n t h e s e tests. At t empts to cross 
cultiv a t e d wi ld rice t o k . mi l a c e a e were u ns ucce ssful . The 
immu n i ty o f k . mila c e ae may r epre s e nt a non-host rea c t i on 
wh ich c a nnot be t ransfer red to Zi zania s p ecies. 

Table 1 . Reactions o f Zizan i a species and hybrids t o 
infe c tion with Bipo l aris or y za e . 

Name	 Number a nd 
r eaction class' 

k · aguat i c a subbrev i s 48,21 

k · aguatica agu a t i ca 118 

k · a auat ica aguati c a 18 
(Wading Rive r Ec otype ) 

k · palu s t r i s palustr i s 1R, 118 

k· pa l u s t r i s interior lR, 21, 98 

k · aguatica a guat i c a x k · p l a u s t r i s i n t erior II 

k· texa na x k · pa l ustri s int e r i or l R, II 

k· texana x k· a gu a tica a gua t i c a 18 

k· p a l u s t r i s interi or ' Me t er' 4R, 121, 23 08 

k· pa lustr i s i nterior 'V oyager' 31, 1458 

Zi za niopsis mi l acea 10 Lmmune" 

R= resistant, 1= i nter me d i a t e , 8= susceptible 
b No ev i d e nce o f i n f ect ion 
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INFLUENCE OF (+j -) ABSCISI C ACI D ON SOMATIC EMBRYOGENESIS IN 
TISSUE CULTURES OF WILD RICE (Zi za n ia p a l u s t r i sl (D. R. 
J ohns on). 

Introduction : Th e abi l ity to i nitiate c a llu s from 
o r gan i zed p lant t i s s ue and r e ge ne r ate p l a nt s f rom c a llus is 
essentia l f or us e o f s oma c lona l v a r i at i on a nd in vitro 
t e chn ique s , in p l an t i mpr ov eme nt . In wild r ice (Zi zan i a 
palu s t ri s L.) the i n itia t i on a nd mainta inence o f cal lus 
cult u res ha s bee n a ch iev ed (Percich e t a l., 1988) but 
regener at i on of p l ants ha s be en difficu l t . Pla n t rege nerat i on 
f r om tissue cu l tures o f a ll monocot y l edonou s p lant , especially 
thos e i n t he f ami l y Grami ne a e , h a s only be e n mode r ate l y 
s ucces sful. Regenerat ion can oc c u r by or g anoge nesis or 
embr yogenesis, but the l atter proc e s s i s mos t desirable 
b e c a u s e it is more l ikel y t o r esult i n the p rodu c t ion of 
comp l e t e plantlets. Reports of plant r e ge neration via 
embryogene s i s h ave b e e n numerous sinc e it wa s fir s t r eport ed 
by Gr e e n a nd Phillip s (1975), but some cereal CUltur e s , 
inc ludi ng t h ose o f wi l d r ice , r a r ely or never p rodu c e soma t i c 
embryos. 

There are s ev e r al r eport s of suc c ess f ul i nduction o f 
embryogenes is i n cereal t i s sue c u l tures u s i ng a bscisic "ac i d 
(ABA) (Ma ddoc k e t a l . , 1983 , Reddy and Reddy , 19 87, Vasi l and 
Vasil , 1981 ). Exogenous ABA also p r evente d pre cociou s 
g ermination of somatic embryo ids (Qureshi e t a l. , 1989 ) , 
suggesting t hat ABA promotes embryo maturation . Fl u r idone 
i nh ibit i on o f ABA synt he s i s in p l a n t s a nd callus t issues has 
been demonstr a t e d , (Henson 1984 , Moore and Smith 19 84 Ra i khel 
e t a l . , 1985 ) but i t s e ffect on embr yogene s is have not been 
reported. Th is study was unde rtaken to examine t he e ffects 
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o f e xogenous ABA on embryogene s i s in wild rice callus cul tures 
and t o l e a rn i f embryoge ne s i s c a n be i ndu c e d i n 
non-morphoge nic c u l ture s . 

Ma teri a ls and Methods: 

Call u s cultu r e s. Cal lus wa s initiated f r om mature emb r yos 
o f wild rice varieties K- 2 a nd Meter u s i ng t h e me t h od s of 
Pe r c i c h et ale 19 87. Br e i f l y , embryos we r e ext r a cte d 
asept ically, sur face dis inf e s t e d , r i nsed a nd p lace d on a 
mod if i ed Muri s h ige-Skoog (MS) (196 2) sol id c ulture medium 
amme nded with 1 . 0 mg 2 ,4-di chl oroph enoxya c e t i c a cid (2,4-0). 
The embryos we re i nc ub a t ed for 30 days a t 25 C in da rkne s s . 
Necrotic areas and r emna n t s of the or i g i na l e mb r y o were 
trimmed f rom t h e c a l li befor e transfer to t h e next medium. 

Medium . Ab s cis i c a c id (+/-)-cis, t r a n s - ABA 99% was 
obtained f r om sigma. Fluridone (1-me t hyl -3-phenyl5­
([tri fluor o - methyl]phe nyl)-4-[lH] pyridinone) was obtained f r om 
ciba-Geigy. stock so l utions were prepared by di s solving the 
t e c hnic al ma t e r i a l in 95% ethanol. One l i t e r of t h e base 
cuLture medium c on t a i n ed the following: MS macro- a nd 
micro-nutri e nts, MS v i t amin s , 15 g ma l t ose , 15 g sucrose, 10 
ml ant i b iot i c/ant i my c otic s o l u t i on (Gibco) , 1 mg naphthalene 
acet i c acid (NAA) , 1 00 mg casei n hydrolysat e, and 2 g ge l r i t e 
(Sc ott ). Th e test media c onta i ned 0 . 1 , 0.2, 0.5 or 1.0 mg 
ABA or 1 mg Flur idone. The base me d ium was used as a c ontrol. 

Incubat ion . The e stablis h ed callus cult ures were 
t r a nsferred t o 1 00 x 25 mm pet ri dishs containing 50 ml o f 
t e s t medium. Twe nty- five plates, e a ch containing t hree calli 
(ca. 2 cm dial we r e prepared for each t r eatment. The plate s 
were s e a l e d wi t h parafi l m a nd i ncu ba t e d under grow lamps (20 

o2s·1uEm ) in a g rowth cabi.ne t; at 25 C. After 30 days, the 
number o f s omat i c embry os/callus we re recorded. Healthy 
cu l tures were t rans f e r red to r ege neration medium. 

Results and Di s c ussi on : Emb r y oge nes i s wa s significantly 
higher i n med ium containing 0.1 or 0.2 mg ABA as compared with 
t h e cont rol (Table 2). opt i ma l ABA c oncentration for 
emb r y oge nes is was 0 . 2 , while 1.0 mg was assoc i ated with a high 
degre e o f nec ros i s . No embr y oge ne s is was observed in the 
fluri done treatments. Al t hough callus growth appeared to be 
s t imu l a t ed by fluridone, t he tissue was mushy, white, and 
amorphous. 

Th e r esu l t s o f t his s t udy support the hypothesis t hat ABA 
has a signifi cant p os i t ive e f fec t on the production of somatic 
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embryos i n callus cultures of wild r ice . There is s ome 
ev i d enc e t hat ABA c a n restore l os t embryogenic c a pacity of 
s ome c ultur e s . 

Ta b l e 2 .	 Avera ge number o f s omat i c emb r y os / c a l l u s in 75 
c ul t u res of Zi za n i a pa lus t r i s ' Me t er' a ft e r 30 
day inc uba t i on on absc i s ic a c i d , f luridone, or 
con t r o l med ium . 

Treat ment	 Average no. embryos 

ABA(mg } 
0 . 1	 2 . 9 b 
0 .2	 4. 2a 
0 . 5	 0.6c 
1. 0	 0 . 2c 

Fluridone	 0 . 0 

Cont r o l	 0 .4c 

Me a n s f o l l owe d by the s ame letter a r e not s i gn if i c a nt l y 
d i f fe r e nt a t the p = 0 . 05 l eve l a cco r d i ng t o Duncan I s New 
Mu l tip l e Range Te s t . 
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Wild Rice
 
Germplasm Release
 

H.J. Schumer, North Central Experiment Station 
R.E. Stucker, Agronomy and Plant Genetics 

Minnesota Agricultural Experiment Station, St. Paul, MN 

A germplasm population of wild rice has been developed by selection for pistillate plant type 
in the variety M3. Pistillate M3 should be similar to M3 in performance characte ristics but 
will consist of 50% pistillate plants (all female florets on all stems bearing panicles) and 50% 
normal (monoecious) plants which have female florets superior to male florets on the same 
panicle. The new population when grown in isolation from other wild rice varieties will 
produce a consistent one to one ratio of pistillate to normal plants from seed of pistillate 
panicles. 

The pistillate plant characteristic segregates similarly to a genetic male sterile system and 
the pistillate plants are male sterile in that they do not produce any male flowers. The 
population is expected to be most useful to prospective plant breeders who wish to use it in 
hybridization systems, but the trait offers intriguing possibilities for increased yield because 
of the increased number of female florets relative to normal plants. 

This population is not intended for commercial use as a variety and should not be used as 
such without approval of the Minnesota Agricultural Experiment Station. 

Description 

Pistillate M3 is medium in height, medium to late in maturity and should have high yield. It 
will segregate in a one to one ratio for the pistillate plant type. Since pistillate plants do 
not produce male flowers, yield potential of the population should be greater than that of 
M3 in highly productive environments. Seed of the germplasm population will be maintained 
by the North Central Experiment Station, 1861 East Highway 169, Grand Rapids, MN 55744. 
Seed in quantities of up to one pound should be available by September 1, 1989. 
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ELECTRONI C MO I STURE METER EVALUATION FOR GREEN WI LD RI CE
 

&
 

SPACI NG/ SINGULATI NG WILD RI CE KERNELS FOR SI ZE ANALYSI S 

Cletus E. Sc h e r t z l , James J. Boedicker2 a n d
 
Michael C. Lueders3
 

Int r o du cti o n 

The topics i nvestigated b y Ag r i c u l t u r a l Engineering during 
198 9 we r e : 

1)	 Eva lua t i on o f an e lectronic moi stur e tester for its 
capability to ind i cate moisture content of green wild 
ri c e. 

and 

2 )	 Investigation of methods for spacing/singulating kernels 
in a sample o f wi l d rice to p e r mi t accurate sensing of 
ke r nel dimension a l parame t e r s fo r use in analyzing the 
sample for kernel s i ze d i s t r i b u t i on . 

El e c t r o n ic Moisture Me ter Eyaluatio n fo r Gr e en Wild
 
Ri ce
 

A DICKEY- john Fora ge Moisture Tester was evaluated for its 
c apa b i l i t y for indicating moisture c on t e n t of g r e e n wi l d rice. 
Th e DICKEY- john Forage Mo i s t u r e Tester is an electronic 
instrument developed f or high moisture forage and grain over a 
moisture content r ange of 20 to 60 % Mwb. 

To evaluate the accuracy of t h i s meter to indicate moisture 
content, met e r readings we r e taken on individual samples of 
green wild rice at various mo i s t u r e contents as the samples 
were allowed t o dry n a turally. Four s eparat e tr ials (A, B, C 
and D) were conducted to evaluate the capability of this 
teste r t o i ndicate moisture content of green wild" rice. A 
d i f f e r e n t supply of wild rice was used fo r each trial. 

1 & 3 Department of Agricultural Engineering 
2 North Central Expe r i ment Station 
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Typ i c a l ly fo r e ach t ria l , t e n readings we r e t a ken at 
s e v e r a l times d u r i n g t h e dry i ng process. To obtain a 
r e a d ing, t he me t e r wa s f i l l e d fr om the supply of wi l d rice, 
t he readi n g ob s erve d , t he t e ste r e mp t i e d and the supply 
r emi x e d i n prepa r a tion t o t ake next read ing. Results from 
a l l t r i a ls a r e presente d i n t h i s r e p o r t even though trials A 
a n d B were prel i min a r y tests and served to refine the 
procedu r e s. 

F i gure 1 s hows a p l ot o f a l l r e a d i ng s obtaine d wi t h the 
DI CKEY-j oh n Forage Mo ist u r e Te s t e r in tr i al C . Readings were 
highly c o n s iste n t in this t ri a l a s i ndica t e d by the l i mi t e d 
scat t er among data p o i n t s f o r e a c h moistur e c ontent tes t 
level. Table 1 conta i n s a s u mma r y of t he statistical ana l y s i s 
o f the dat a p l o t t ed i n F i g ure 1 (trial C) . Th e highest 
coeffi cient o f variat i on a mon g the r e a d i ng s a t any moisture 
content was l ow, 2 . 4 p e r cent , t hus i ndicating qua nt i t a t i ve l y 
the con si s t e n cy a c h i eve d i n t he readi ngs 'ob t a i n e d . Simila r 
con s i s t e n c y was p res e nt in t h e data for t he othe r t rials. 
Ave r age t e ste r r e adi ngs a t e ach moisture content level in 
tria l C can be c ons i d e r e d to de f i n e a c a l i b r a t i on (c u r v e or 
tab l e) fo r the s ample of wild rice us e d in the trial. This 
ca l i b r ation could have b e en use d to estimate moisture content 
of the s amp+ e at a n y time during the drying per i od from one 
o r mo re t e ste r readings taken at t h a t time. From the general 
shape o f t he calibration c urve and the maximum standard 
devia t ion o f 0 . 98 in t este r r e a d i n g s (Ta b l e 1 ) , i t can b e 
shown s t a t i s t i c a l l y t hat at least abov e the 3 2 percent 
moisture c on t e n t l evel, a s i ng l e t e s t e r r ead i ng wou l d h a ve 
been sufficient to estimat e moisture content of t his sample 
to wi t h i n one percentage p oin t of the actual value, at least 
95 percent of the time. 

Greater v a riation in moistur e tester response was observed 
between trials tha n wi t h i n trial s. Figure 2 shows plots of 
a ve rage r e a dings ob t a ine d in a l l f our tria ls (A, B, C and D) 
Thi s fi gu r e illus t r ates t h e d i f f e r e n c e ob se r v e d in tester 
re s p onse b etween trials. The readings f rom samples in trials 
A, B a n d D wer e not ide nti c a l wi t h the rea dings from tria l C. 
Hull c on t e n t , ma keup a nd content of foreign mat erial, etc . , 
c an inf lue n c e t he d i ele ct r i c p r opert i e s of the materia ls and 
a ffect t h e r e a d i n g fr om the t e s t e r . The da ta for the four 
t r ia l s are s h own plot t e d on a c ommon ,g r a p h in Figu r e 2 . 
Informa t ion about t he green wild rice u s ed a n d t he 
environmen t , i n whi c h t h e s e f our trials were conduct ed, a re 
tabulat e d in Ta ble 2 . 

Obs ervat i ons and c omme nts r e ga r ding the a pplicatio n o f t h e 
Dickey-john Forage Mo i s tur e Te s t e r f o r indicat ing mo i s t u re 
content o f g r e en wi ld r i ce a r e : 

1 .	 Fo r a g i v e n s amp l e o f g r e e n wi l d r ice , t he t e s t e r
 
provide s cons istent readi ngs a n d t h u s a con s ist ent
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calibration f o r that sampl e that allows the tester to 
accurately indicate mo i s t u r e for the given sample. 

2 .	 Fo r any g i ven moisture content level, the variation 
among ave rage readings for different samples can e xceed 
the variation among repeated readings for the same 
sample. 

3.	 Temperature of t h e crop material influences readings 
with other crops a nd is expected to do likewise with 
green wi ld rice. The particula r teste r u s e d in the 
trials i s equ i ppe d to compensate for temperature, but 
this featur e was not f un c t i o n i n g during these trials. 

4.	 Performance of t h e tester with rewetted green wild 
rice, such as in a windrow during curing, wa s not 
investigate d i n this s t u dy . It is not known if the 
tester r esponse to surface moisture is di fferent than 
the resp ons e to i nternal mo i s t u r e . 

5.	 Furthe r study is needed to define the band of response 
of t he tester ove r e xp e c t e d ranges in "quality" 
characteristics for green wild rice for wh i c h the tester 
would ,b e considered f o r application. 

S p a c i ng / S i ngul a t ing Wi l d Ri c e Ke r nels f or S ize
 
An a l y s i s
 

Prior research has s h own tha t comp ut e r imaging dat a is 
accurate in assessing the length and mass of individual wild 
rice kernels. This abilit y i s use ful in determining the value 
of kernel size p a r a me t e r s relating to grade of a wild rice 
sample. Figures 3 shows the precision with which the 
computer imaging can de t e r mine the ke r ne l length. Figure 4 
shows the capability for computer imaging to indicate the 
volume of individual ke r nels which i s typically directly 
related to kerne l mass. 

Interest in deve loping procedures for reliably evaluating 
size in grading of wild rice ha s fluctuated in recent years. 
The interest, at anyone time, is perhaps related to the 
advantag e a s s oc iat ed with knowi n g or not kn owi ng accurately 
the size grade specifications for particular lot s of wild 
ri ce. The ability to evaluate the size grade, with 
reasonable accuracy and free of s ub j e c t i v e decisions, is 
important so a l l concerned parties know wh a t it is that is 
under consideration in a transaction. To that end, r e s e a r c h 
is being conducted to h a v e a va i l a b l e a method of grading wi l d 
rice a c c o r d i n g t o ke r n e l size d i s t r i b u t i on . 
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Th e mechan ica l met hod s fo r size grading, u sed in prior years, 
have limitations b e cause of subjective dec i s i on s r egarding 
t he setup o f equipment, t he du rat i on of run, t he sizes used 
f o r cutof f , the sampl e size a nd t he classifying sequence. 

To a s s i s t wi t h k e rnel l e ngth mea s u r e me nt , d e v e lop me nt s have 
b e e n made to isolate / s ingula t e ke rnels o f wild rice. Space 
b etween kern e ls pe r mi t s iden t i f i c a t i on and e va l ua t i on of 
dime n s i on a l p a rameters of t he ind ividual ke r n e l s . This 
s i ngulat i on wa s achie ved wi t h the use of a modified vibratory 
bowl f e ede r by: 1) means of height st rike-off and narrow 
trough a s the k e rne l s approach t he c r e s t (single file 
moveme nt ) a n d 2 ) incr eased spac i n g by free-slide down a 
trough o f increasing slop e onto a conveyor belt. 

For p u r p o s e s of kernel s i z e me a s u r e me n t s by image a n a l y s i s 
wit h ke r ne l s in stationary mode , a t t e mpt s have been ma de to 
establ i s h a s i ng l e l a yer of kernels with no ke r n e l - t o -ke rne l 
conta c t b y: 1) s trik ing-off or osc i llat ing a s ample to form a 
single l a yer and 2) t wo-di mensional s t ret chi ng of a special 
e l a st i c s uppor t i ng surfac e to e liminate the kernel-to-ke rnel 
c on t a c t . 

Comments abqut spacing/singulating f or t h e potential 
application o f computer imag ing t o s iz e grading o f wi l d rice 
are: 

1. The a pp r o a c h of mov i ng a n d singulating the ke rnels 
provides opportunity t o sor t the ke r n e l s in a sample 
and we i gh the wi l d r ice i n e a c h si ze c a t e go r y . 

2 . Th e appro a ch of moving and singulating t he ke r nel s 
requires that ke r nel size be determined with k e r ne l s 
mot i on which makes i t mor e difficult t o obtain a n 
accurate mea su rement t h a n with the ke rnels in t he 
s t a t i ona r y mode . 

in 

3 . The p rocedure wi t h t he ke r nels i n a stat i onary mode 
p e r mit s t wo ke r nel s touc h ing to a ppear a s a single 
oversi ze ke rne l. Th i s problem c an be overcome i n t wo 
wa ys: 1) imp ose space b e t we e n t he kernels to p e r mi t 
d isce r nment o f i ndiv idua l kernels or 2) p rogra m t h e 
soft wa r e to rej e c t i ma g e s wi t h s e le c t e d parameter s 
b eyond s pecifie d limi t s . 
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Ta b l e 1.	 Summary r e su l t s of trial C, evaluating the DICKEY­
j ohn Forage Moi s ture Tester for indica ting mo i s t u re 
c ontent o f green wi l d r i c e . 

DI CKEY- j oh n 
Mo i s t u r e No . Fo rage Mo isture Te s t e r Re ad i ng 
Content of Std. Coefficient of 
9­
0 Mwb * Re ading s Average Deviation Variation, 0 -s 

48.4 10 51.5 0.68 1.3 
4 6 . 5 10	 4 6 . 2 0.77 1.7 
4 4 . 1 10	 41.3 0.98 2.4 
42 . 0 10 37. 4 0.65 1.7 

37. 8 10 25.9 0. 63	 2.4 
32.3 10 16.5 0 . 2 8 1.7 
31.2 5 1 6.5 0.26 1.7 
2 9. 6 5 15.2 0.22	 1.5 

ove n - d ry	 method (215 o f oven)* 

Table 2.	 The recorded information about the green wi l d rice 
a nd the environment in which these four trials (A, 
B, C a n d D) were c onducted in evaluating the DICKEY­
john For a ge Moisture Te ster. 

Sample i dentif i c at ion 
-.A.... -.a.. -C.. JL 

Source	 I II II II 

I nitial Moisture, % Mwb 46 50 50 50 

Percent recovery, % 36 31 31 31 

Ro om temperature, OF 70 70 72 81 

Grain temperature, OF	 65-69 72-76 
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Marke t Development and Demand for Wi l d Rice
 

by
 

Carmel Nadav and Reynold Dahl*
 

Since beginni ng our resear ch on t he economics of wi l d r i ce at the 

University of Mi nnesota we have compi l ed data on produc t i on , prices an d 

quantity demande d . Excess producti on , par t i cul ar l y in t he 198 5 and 1986 

crop years, r esul t ed in i ncr eas ed car r yover and depr es s ed pr oducer prices. 

Pr oduc t i on has stabilized at slightly i n exces s of 9 million pounds in 

each of t he pas t thr ee year s (Tab l e 1). Yet, the gr owt h i n the supply has 

been l ar ger t han what t he mar ket was able to absorb, in the decade f rom 

1978 to 1987. Pr oduc t i on i ncreased 17 per cent annual l y wh i le f or the 

same period, s a l es of wild rice pure and blend repor ted by SAMI (sales 

area mar keting inc . ) , increased annual ly by 16 and 6 per cent respect i vely . 

The combined rate of i ncrease in quant i t y sold was abo u t 7 per cent 

annually . 

The financial str es s and t he increasing carryover to a l evel of 

nearly equal t o one year pr oduc t i on , accor ding to one estimate, make 

economic i nf orma t ion on the growt h in the consumer demand of crucial 

significance t o t he wi l d r ice industry. 

An analysis of the demand f or wi l d rice was ini tia t ed s ever a l years 

ago by Nelson & Dahl who collected data on s ever a l rice categories from 

SAMI . The data i nc l ude na tionwide s a les a t who lesale t o r etai l level , 

reported ever y f our weeks period f r om 1978 through January 1988. 

*Car me l Nadav i s research assistant and Reynold Dahl is professor , 
Department of Agr icul t ur al and Appl i ed Economics, University of 
Mi nneso t a . 
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Tab l e 1. Wi ld Rice Pr oduction and Wholesale Prices , 1968-1989. 1/ 

Total MN CALI F Grand Who1esa1e2./ 
Total Lake Cul t Cult Total Price 

(Mi ll i ons of Pr ocess Pounds) S/ l b 

1968 0 .66 0 .04 0.7 $3.27 
1969 0 .4 0 .2 0 . 6 2.66 
1970 0. 6 0 . 4 0 .9 2 . 88 
1971 0 . 8 0.6 1. 4 2.71 
1972 1. 2 1.5 2 . 7 2. 34 
1973 0 . 7 1.2 1. 9 2.11 
1974 0.5 1. 0 1.5 2.37 
1975 0. 3 1.2 1.5 2.51 
1976 1.5 1. 8 3 . 3 2.68 
1977 1. 4 1. 0 0 .0 1 2. 4 4.25 
1978 0. 5 1. 8 0.03 2 . 3 5.15 
1979 0 .7 2 . 2 0 . 07 3.0 5.01 
1980 2 . 1 2 . 3 0.2 4.7 4.47 
1981 1. 1 2 .3 0.5 3. 9 3.79 
1982 0.9 2 . 8 0. 8 4 . 5 3.40 
1983 0 . 9 3 . 2 1.4 5. 5 3. 35 
1984 1. 3 3 . 6 3.7 8 . 6 3 .30 
1985 0 . 5 5.1 8 . 3 13.9 2.97 
198 6 0 . 5 5.3 10 . 0 15. 8 2. 60 
1987 1. 5 4. 2 4.2 9 . 9 1. 75 
1988 1. 5 4. 2 3. 5 9.2 1. 50 
1989 1.5 3 .8 4 . 0 9 . 3 

1/ Source: Wi nchel l , E. H. and Dahl , R. P. Wild Ri ce: Pr oduction Pr i ce s 
an d Market ing, Univers i t y of Minneso ta Agr i cultur al Experiment 
St ation, Mi sc. Pub . 29- 1984 . 

Nel s on , R.N. and Dahl , R.P . The Wild Ri ce I ndustry: Economic 
Analysis of Rapid Growth and Implicat ions f or Mi nne so ta, Univ. of 
Mi nn . Dep t. of Agr i c . and Applied Economics , Staff Paper P86- 25, Jul y 
198 6. 

2./ Wholesale pr i ces obtai ned f rom lar ge indus t rial buyer s of wi l d r ice . 

The objective, was to estimate the responsiveness of retailers to 

changes in prices at wholesale level, and to analyze the consumer demand 

for wild rice. Unfortunately, the work done by Nelson was not finished 

and the authors have continued the research. 
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Marke t Demand and Demand Elasticities 

The	 Meani ng of Consumer Demand 

Demand i s a schedul e of different quantities t hat buyer s will 

purchas e a t di f f e r ent pr i ces at a specifi c time. Consumer income , prices 

of ot her goods, and consumer t as t e are assumed fixed . I t shows the 

responsiveness of consumers to the change in pr i ce of a good . 

To il l ustra t e, consider the f ollowing hypo t he t i cal demand schedul e 

with the co rresponding demand curve . 

Both Table 2 and Figure 1 i l l ustr a t e the SQ ca lled l aw of demand : 

the higher t he price the l ess will be purchased . The i mpl i ca t i ons a re 

clear , changes i n price of a commodity at a specific mar ke t will re sult in 

a change in the quantity demanded . Changes i n other f actors such as 

consumer income, prices of other goods , and consumer tastes will move the 

demand curve i tself t o the r i gh t or to t he l e f t. For example , an incr eas e 

i n prices of imported cars will sh i f t the demand f or domes t i c cars to the 

right. Likewise, an i ncr eas e i n consumer incomes will sh i f t the demand for 

luxury cars t o the righ t. Another f actor,consumer t aste, is usually 

r e lated t o habit f or mation or t o availability of new i nformation about t he 

product that can shi f t t he demand either t o t he l eft or to t he right 

depending on t he na t ure of the i nf ormation. 

Demand El as t i c i t i e s 

The respons i venes s of consumers t o pr ice change s of a good can be 

measur ed by calculating the pr ice e l as t i c i t y of demand . 

1 :	 El as t i c demand curve - i s one in wh i ch the propor tional ch ange i n 

quant i t y demanded i s gr ea t e r than the proportional change in price ; 
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Table-2: Hypothetical demand schedule for 
wild rice 

Price (S/pound) Quantity (pounds) 

8 50000 
7 75000 
6 120000 
5 260000 
4 500000 

Figure- I: Hypothetical demand curve lor wild rice 
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1:	 Elastic demand curve - is one fa dielt the proportional change in quantity 
demanded is greater than the propertional chante'in price; 

2:	 Inelastic demand cune • is ODe la dielt tile proportion changes in quantity 
demanded is less than tbe propordoaal e ... fa price. 




