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STUDIES OBDAMAMEPOLE BEANS AND BUSH BEANS
RESEARCH REPORT 2011

Prof. Krishna P Sharma

Climate changeesulting from the emission of greenhouse gakas maddocal and regionahgro-
climates unpredictable. Erratic occurrence of drought and flogalsd shifting precipitatiomas
decreased total food production in the world. This ledto food shortage and increasing food prices
disproportionately impacting vulnerable populations wiwide. Conventional agriculture dominated by
the heavyuse of agrechemicals hasicreasinglydeteriorated the environment and eroded soll
productivity. In addition, use of genetically modified varieties of cropsieasnly taken away the right
to seed lut also hasroded genetic resourcdacluding heritage and heirloom cultivars that are
important for human survival. Theslistressingacts are threateningthicalandresilientfood
production systers, food security, human health and environmental susability. Soil productivity,
high quality natural seed$ood securityandfood safety are important aspectsf human wellness and
sustainableagricultue. There is a pressing need fasearchproducing natural and heritage seeds
which can address thearious realities of a changing climat€his study examines three different bean
ALISOASEAQ Oluhderidiugfertilitg orgamitRanditios with reduced irrigatiorin Richmond,
BC.

Figure 1:Photo showing bush bean (front two plots|damane and pole beans on the back.

This study examining soybean and bean cultivars was initiated in 2009 to 2012 with the goal of
addressing a need for legume plants capable of enriching soil health and fertility and meeting food
security objectives in the heer Mainland.



RESEARCH PLANNING and FIELD MANAGEMENT

An area of 110 ft x 35 ft of fielst TheSharingFarmwithin Terra Nova Rural PafRichmond BGyas

assigned for the purpose of beans g8 3 S (i | 0 t Edama @Sarch. Land was dominated
by clay silt soil and covered with dense weeds mainly butter cup, thistle, black berry and grasses. Tall
weeds were knocked down dvlay 13 and field was tilledn May 15, 2012 using Rotovator (Ground
tilling).

Figure 2Weeds (thistle, butter cup and bk berry) knocked down prior to tilling the land.

Forty five wheel barrow loads of steer manure compustighingapproximately20 kg eachwere
unloaded and evenly distributed over the entire area to create homogenous soil fertility. Thirty

kilograms & lime (general purpose dolomite derived from dolomite lime stone) was dusted evenly and

rotor tilled onMay 18 2012(Figure 3). Soil samplsweretaken for analysibefore planting and after

harvest(Table 1)

Table 1 Soil Sample Analysis from Pacifoil Analysis Inc. Richmond B.C. November 22, 2012

Saoll pH Est E.C | Total Total | C/N | Bray Available | Available | Available
Sample mmhes | organic | N available | K (ppm) | Ca Mg
Cm matter % | % P (ppm) (ppm) Ppm
A 6.3 |0.64 6.7 0.25 | 15.6 | 178 370 2300 200
B 6.7 0.60 8.9 0.29 | 17.7 | 232 465 2650 275

A= Sample taken before addition of manui=Sample taken after crop harveSamples were kept in
freezer for analysis




Figure 3:Seer manure and lime (Dolomiteapplication of for organic production.

The ptal area of 420@quare feet was divided into fowdkifferent parcels as requiretbr:

a)
b)
C)
d)
e)

Vegetable SoybeaNWarietal Adaptation Sudy

Vegetable SoybeaRromotion and Seed Saving

Shap Bush Bean Promotion and Seed Saving

Pole Bean Promotion and Seed Saving

Genetic Diveritly ConservationPromotion andUtilization

Figure4: Threefront blocksis created forvegetable soybeawarietal adaptation study small strip on
left is for bush bean and heritage pea, one block on the righfor pole bean and large parcel on back
is for vegetable soybeamush bean promotion and seed saving.



Il. VEGETABLE SOYBEAN VAVRIETAL ADAPTATION STUDY

I. Background

SoybeanGlycinemax ® aSNNAff 0O aadhkN £ S3dzyS¢ Aa GKS Y2ad oA
USA and Brazil dominate the prodiact of grain type soybean while China and Taiwan dominate the

LINE RdzOG A2y 2F @S3SGFof S HEabInme dpah anf USA aledthajddz | NI & Y
importers ofEdamame Soybeans, in general, are rich in protein, carbohydrates, dietary fibre, ofdega

fatty acids and other nutrients. In additididamamecontains more proteins, sucrose and abscisic acids

than grain type soybean. The clinical value of soybean against heart disease, cancer, hypertension and
osteoporosis is makingdamamemnore popularEcamameA & RSAONAROGSR +Fta |y aSYSNH
European and North American countries.

Although soybeans can be successfully grown undsgiumfertility and moisture regimes, the

cultivation ofEdamamaes limited to certain agrelimatic conditions sinmalr to warmer NorthWest

Pacific region A comparative varietal performance study of ten varietal entrieBadmamaeunder high
fertility irrigated condition (HFIC) amdediumfertility rain-fed condition (MFRG) 2011 in Richmond,

BC indicated significadifferences for all agronomic traits measured. Early planting under HFIC resulted
into excessive vegetative growth compared to two weeks late planting undBCMResultindicated

the possibility of obtaining satisfactory yield Blamamebeans if progr variety and management

practices are developedrlhis suggested need offurther varietaladaptation anddevelopment studies

and promotional activitieso introduce vegetable soybean asiew viablecrop in suitable regionof BC.
Therefore, studies we planned with two major objectives:

a) Conduct varietandaptation study to introduce Edamamasa new crop, and
b) PromoteEdamameo the local community andindertake seedsaving activities.

ii. Experimentation

Three blocks of 52 x 6 ft area spaced &piart were laid out and beds raised using soil from 2 ft wide
inter-block area to facilitate drainage in case of heavy rain during crop séBi&pre 4). Six ot long
four rows plot spaced 21 inches apart comprised an experimental Senen varietiesf Edamame
obtained from different sourcesl@ble 2 were hand planted on May 24, 2012 to maintain
recommended plant spacing ofinches after theseedlingsestablishmentTwo rows of Sayamusume
obtained from West Coast Seed made border rows for compeagabservation with Sayamusume
obtained from Territorial Seed Company, Oregéfiorts weremade to keep seesksafeandaway from
dry rough clay clods developed arinimum tilled siliclay.

Seed germination and emergence was poor butetatidiffererce was evidentRows with poor plat
population were gap filled on June 17, 2Gb2five entriesexcept Hakucho and Sayamusume because
all seeds were used in first planting.



Figure 5:Seedlings facing difficulties to emerge and survive under weugh soil and weeds.

Table2: List of varieties included in stug source of seed and flower and seed morphology.

Variety Source of Seed Flower and Seed Character

Harunamai | Sharing Farm (Salt Spring See( White ¢ccream flower, medium size seed
SPSBL-3 Sharing Farm (Salt Spring Seeq White flower, large size seed

SPSBL 1+2 | Sharing Farm (Salt Spring See( White flower, medium large size seed
Sayamusume| Territorial Seed Company White flower, medium size seedall plant
Hakucho Territorial Seed Congmy White flower, medium size seed

Shirofumi Sharing Farm (Anapolis Seed)| White flower, medium size seed

Black Jet Sharing Farm (Salt Spring See( Purple flower, medium size seed
Sayamusume| West Coast Seed White flower, medium large seedshort plant

Note: Information within parenthesis indicates the original source of se&PSBL= Single Plant
Selection¢Breeding Lineselectedfrom population grown at Sharing Farinm 2010

All plots werehand hoed and weeded by digging out the roots of buriesdeshindering the emergence
of tenderandweak seedlings. Weeding practice was continued to make seedlings free of wagds
canopy closure (Fige 12) at the last week of JulySince there was frequent occurrence of showers
plants were irrigated onlgt critical stages of growthuided by dry weather forecasAppendix I).

Plan@ growth, development, canopy structure and disease developmghtfrom seedling stage was
monitored frequently Data on plant count, days ftower, canopy height, day® Edamamebean
harvest were recorded in the field.

All plants from entre two rows from each entry were harvestatdifferent dates wheriender green

beans were fully developedPlants werdundledand carried tovork roomto study yield components
andfresh pod yieldYield components (pods/plant, pod typessdeded, 2seeded, 3seeded and plant
height) was measured on ten plants per entry and yield of fresh green podsiekasl from thebulk of

the entire bundle. Border two rows were left for seedeld and seed saving purpose. These border rows
were left to attend physiological seed maturity and were harvested before exposing to heavy rainfall to

avoid seed damage.



Special care was taken by drying the pods in room with heating facility beforanghil pods for seed.

All pods were manually picked and threshed by hand when pod reached enough dryness. Seeds were air
dried in the roomto preventfrom mold development Data was recorded for all traits needed to

evaluate varietahdaptation and satfactory level of yielgpberformancein Richmon@ a  -IclEhai®

Data are averaged over three replications and pod yield and gieddiare expressed in kg/hectare

(Table 3.

Figure6: Survived seedlings competing witkstrongweeds above and underground

iii. Late Planting Study

Nine varieties oEdamameHarunamai, Hidatsa, Pando, St. Ita, Shirofumi, Cha Kura Kake, Hakueha, SPS
BL 1+2 and Black Jet were planted on 10)y20120 study the effect of late plantgyon various

agronomic traits oflifferent varieties.The doservation studywas planted close to the main experiment

in two feet long single rows spaced&@80 H ngar. About7cm 6 o &f glantto-plant spacing was
maintained. Germination count was recorded and plants were thinned out to maiptaper spacing.
Cultural practices andrigation wascommon to that of adaptatiomxperiment.Data onseed
germination,plant height, stage of tendeEdamamebean development, pods per plant and seeds per

pod were recorded in the field o@ctober 11, 202. Average data are presented for comparison.



