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and Drought Field Conditions
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INTRODUCTION

An optimum root system In wheat might enhance

Table 1. Mean values for root biomass (RE), shallow root weight (SEW), deep root
weight (DEW), ratio of DEW to SEW, davs to anthesis (DTA) and maturity
(DTM), grain-filling period {GFP), and plant height (PH) of the bread wheat EILs 6.5

water and nutrient uptake under a drought in s sand.ube glasshonse exporiment in Riverside in 2013 used in the. srudy E’ @ #158 y=570+0.13x _:2;12
environment without depleting soil moisture, thus S < 60 room Rore -
improving grain vyield. Information on the Genotype (@/plant) SRW T (@aw) 3
relationship between root biomass and grain yield YR 1320 1230 05% a2z 71 I3 &£ @ Chal
IS scarce In wheat. Our main objective was to [ I N [ A I A A =
determine optimum root biomass to maximize S I IR (N AN N I N =

- - - #115 1.525 0.985 0.540 055 66 117 51 83 =
grain yield under well-watered and drought field =45

.- #122 3.975 2.035 1.940 095 T4 120 16 712 E
COndItIOnS #1306 1.175 0.695 0.480 0.69 64 117 53 78 ?’E
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MATERIALS and METHODS

A set of 5 genotypes with different root biomass
per plant, but with similar days to anthesis

Table 2. Mean values for number of davs to anthesis (WNDA) and to
matarity (WIDM), plant height (PH)., number of spikes per plant
(INS), thousand grain weight (I GW), grain vield (GY)., and harvest

Root biomass in glasshouse (g plant'lj

mdex (HI) for the genotvpes evalnated under well-watered and
droughted field condifions m Riverside, CA, m 2014.

Treatment/ NDA NDM PH NS TGW GY HI

(NDA), to maturity (NDM) and plant height (PH) Wellwatersd ~ Ty ess . %122
was selected from a RIL population derived from R — E: " y=387+031x- 004x"
a cross lran #49 x Yecora Rojo (Fig. 1 and Table 22 174 100s a1a sede asse 2s7a & | oo =
1). These genotypes plus Yecora Rojo (YR) were e i‘ii ;"i_';: Zjiiilf EZ.'I'.Z S 42 )m
planted In two experiments under well-watered Qe eed jmmsc [sec  ass sedn | aimia dae gy
(wet, a total of 412 mm of water) and drought s _------ 5 40
(dry, a total of 268 mm of water) field conditions B vconree 704 usa e 27.7c  3.703b  432a ; .
at the University of California, Riverside in 2014. — e e e e e
Traits including grain yield (GY) were measured euS7se e ssa sk 37a 43w seswe G , , , o
and a stress tolerance index (STI, Table 3) based —— 17— 0 : ﬁ s
on GY was calculated. The relationships between SN IS S I N N A el e i
root biomass measured In a glasshouse and GY
and STI measured In the field were determined. .
o © ¥ =3.99 + 0.342 x - 0.05 x>
RESULTS and CONCLUSIONS I Koo
The covariate analysis of GY with NDA, NDM, - f#g;_ﬂ pm Y0007 0011 z ;— 44 -
and PH was not significant. Significant differences E . R =08 E E L1 emss
were found among the genotypes. The genotype x R s ;
irrigation interaction was relatively low. Drought Sl B = g 40
significantly reduced some traits including GY [ aminaiipiieniialiianiiny 2 | o YeopRao £3 35
(Table 2). A quadratic pattern of relationship was Fririmemam e s : w0 = 457
observed between root biomass measured in the ., Sresclerasce index (STD = oss. 5 S . 'E o
glasshouse with GY measured in the wet and dry NS NGS TGW GY 050 . . . il Root biomass in glasshouse (g plant})
field conditions and with STI (see Figures). GY in ‘e 9 - 00 o7 oo s e 8
wet and dry field conditions(was r%axirr)ﬂzed at iﬂ? E:: E?; Ej; EE: S RER G
5.806 and 4.575 t /ha when root biomass was 1.630 ;- 076 053 1 071 Reference
and 3.975 g/plant, respectively. STI was highest 12 0.89 1.14 1.00 0.84 Ehdale, B., Maheepala, D.C., Bektas, H., Waines, J.G. , 2014. Phenotyping and genetic

analysis of root and shoot traits of recombinant inbred lines of bread wheat under
well-watered conditions. J. Crop Improv. 28, 834-851.

when root biomass was 3.5 g/plant. Over-sized #136 _ 0.78 1.07 0.91 0.86
_ STI=("/2) (*/) (%/5) = (¥e) (¥e) / (¥¢)?, where ¥ and Vs aremeans of a genotype for a trait,
root biomass reduced GY.

and ¥p and ¥ are overall mean in non-stressed and stressed environments, respectively, Greater
values of STI mean greater stress tolarance,
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