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Effects of drought stress on the yield and quality of malting barley

BAO Qi-jun, PAN Yong-dong, ZHANG Hua-yu, LIU Xiao-ning,
XU Yin-ping, HUO Ke-cang, CHEN Wen-qing
( Institute of Economic Crops and Beer Materials, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: Influences of drought stress on growth period, agronomic characteristics, grain yield, quality and malt
quality of barley variety Ganpi 6 were systematically investigated in this research. The results showed that under drought
stress, all growth periods of Ganpi 6 were advanced, survival rate was reduced, tiller number was decreased, and plant
height, ear length, panicle number per plant, grains per plant, seed weight per plant, grain weight per panicle, and
seeds per ear were decreased. The yield of Ganpi 6 was decreased due to the drought stress that caused reduction of ear
number, grains per spike and 1000-grain weight. In addition, ear number was affected the most, followed by k grains
per spike, and the 1000-grain weight was least impacted. Drought stress increased the protein content, and decreased
1000 grain weight, starch content and the screening rate. However, the decreasing level of 1000 grain weight was higher
than that of screening rate and starch content, and the decreasing level of starch content was the minimal. Also, drought
stress decreased malt saccharifying time, diastatic power, viscosities, 3 — glucanase, fine powder extract and the thick-
ness difference of powder, whereas increased coarse powder extract, o — amino nitrogen soluble nitrogen, protein, and
kolbach index.
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Table 1  linfluences of drought stress on malting barley agronomic characteristics
EEH B BEIC ORREREL RMRRIL  PRRRRIE RN R
Qb Growth Plant Ear Panicle Grains Seed Grain Lé |
Treatment period height length number per per weight per  weight per ee(As
/d /em /em plant plant plant/g panicle/g per eat
A 93 47.7 6.6 1.7 29.1 1.2 0.7 17.1
B(CK) 101 80.3 9.0 2.9 70.9 3.4 1.2 24.4
BO IR AR (4EX{E) Lower than control 8 -32.6 -2.4 -1.2 -41.8 -2.2 -0.5 -7.3
B0t B (AHXF{E % ) Compared with control 7.9 -40.6  -26.7 -41.4 -59.0 -64.7 -41.7 -29.9
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Table 2 Influences of drought stress on the growth period of malting barley
FE R i AT 2R ity BRI
Treatment Sowing Seeding stage Jointing Booting Heading Maturity
o (M-d) (M-d) (M-d) (M-d) (M-d) (M-d)
A 03-17 04 - 06 05-12 05-24 05-29 07 -08
B(CK) 03-17 04 - 06 05-12 05-28 06 - 04 07-16
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Influences of drought stress on malting barley ear and the stipes
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Fig.3 Influences of drought stress on malting barley stem nodes weight
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Fig.4 Influences of drought stress on malting barley different functional leaf weight
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Fig.5 Influences of drought stress on malting barley leaf sheath dry weight
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Fig.6 Influences of drought stress on malting barley grain weight
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Fig.7 Influences of drought stress on malting barley germination
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Table 3 Drought stress on ratios of various organs dry weight and total dry weight

FAREREE FARRME BT PR R
fb 3 Ear weight Leaf weight Leaf sheath weight Stem nodes weight
Treatment T AT T= AT T=E HE T T hi AT E
Dry/g Ratio/ % Dry/g Ratio/ % Dry/g Ratio/ % Dry/g Ratio/ %
A 1.2613 64.3 0.1164 5.9 0.2269 11.6 0.3581 18.2
B(CK) 1.4520 64.2 0.1524 6.7 0.2482 11.0 0.4081 18.1
Lol 2N
BT IR (LX) -0.1907 — -0.0360 — -0.0213 — -0.0500 —
Lower than control
5%t BB (FE
BORTIR ORI % ) -13.1 — -23.6 — -8.6 — -12.3 —

Compared with control
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0.1164 g BXFIR 0.1524 g [£AIK 0. 0360 g, [ I 1k
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H8.0.4081 g F#MIX 0.0500 g, FElEIL 12.3% ; TR b
TR R E (T E S R R T e TE
fp (AN kA B E AL, TR A AT E
5.9% %X IR T 6.7% %1% 0.8 N E 230 A,
2.1.3 FEpbasxtF=glhkeHan MNEKIE:H

TR SZ T 5230, A BRI R REA 1 22 A K
FCREA, T 5 pan X KA A B A W R e
T 530 AR A 455,55 T3 - hm 286 HR 756.90
Ji 8- hm = 2FEAIK 301.35 Ji R - hm =2, FFIE S 39.8%,
UL TR a e K2 E K E T, R8T
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Table 4  linfluence of drought stress on malting barley yield components
e A AR FHRL A ToRLE FohE ZRRE
Treatment Basic seedlings Ear number Grains per 1000-Grain Yield Economic

reatment (x10*hm=2)  (x10*hm~2) spike weight/g /(kg*10m=2)  coefficient/ %
A 384.30 455.55 17.1 40.7 0.31 54
B(CK) 388.35 756.90 24 .4 48.2 0.92 52
B HEEAIR (HEXT{E) Lower than control -4.05 -301.35 -7.3 -7.5 0.61 2
Bt IR (FHXT{H % ) Compared with control -1.0 -39.8 -29.9 -15.6 66.3 3.8
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FHIEIR 11.7 % 5 EFFRL AR (T & 5 R 12. 8% 3R
M12.1% EF 0.7 DAL FHIEHN 5.8% , TR
FR Sl 14, 1% 50 B8 12.5% FF & 1.6 1~ H 4
S THIER 12.8% o UBH T 5 Wy af ) A —pk [R) —
AN TR FFAE 26 11 5T 5 St 5 A [, T e 3oy Tt
R TFEEAKTFHEL,



32 T X AR5 5 34
*5 TEBHEMEBHARZERZGRRAZMN
Table 5 Influences of drought stress on malting barley quality
Treatment Protein 1000-Grain weight Starch g

/% /g /% >2.8mm  2.5~2.8mm  >2.5mm
A 14.2 40.72 57.3 30.02 50.10 80.12
B(CK) 12.4 48.20 57.9 45.82 41.74 87.56
BN HEFEAR (45 XS {E) Lower than control 1.8 -7.48 -0.6 -15.80 8.36 —7.44
BT IR (FAXFH % ) Compared with control 14.5 -15.50 -1.0 -34.50 20.00 -8.50
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Table 6  Influences of drought stress on barley panicle protein content and starch content
yisi AR Protein/ % b Starch/ %

Treatment JEHS Basal  PEB Middle  TE Top JEHS Basal  PEB Middle  TE Top
A 14.3 12.8 14.1 57.1 56.6 56.7
B(CK) 12.8 12.1 12.5 57.5 57.0 57.7
BN BRFEAR (48 XH{H) Lower than control 1.5 0.7 1.6 -0.5 -0.3 -1.0
B W (AHXHE % ) Compared with control 11.7 5.8 12.8 -0.8 -0.6 -1.8
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W, KA TRLE BOFFARL R /NFI I BAZ 25 I i %
JAE HE AR50 5 A 1 7 2R G, I A MBS il
e EAL K A 1 ToRL B AR A, 45 R R, T 5
JISTER G N - o A O Ra A LSBT A S LN [ B N
KR A 40.72 g BiXT IR 48.2 g [ 7.48 g, MRk
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Table 7  Influences of drought stress on malting barley malting quality

Witk [C%; N R iik) s TN
W B wi PR e g 0 EURRTEICR e
. A 3 . - s a—amino  Soluble [T
Qb saccharif Diastatic . .. Fine . Coarse M2 . . . Kolbach
Treatment ying Chroma power Viscosities pow der glu(,dndse pow der Extract nitrogen nitrogen Protein index
; /EBC /(mPa.s) /(mg* ~, /(mg /(mg* /%
time /WK extract 1006 1) extract  /(fre”1) 1002-)  100g- ") / %
/min /% & /% & &
A 8 3.25 432 1.44 78.8 17 76.9 1.9 198 849 14 38
B(CK) 10 3.25 438 1.49 79.8 16.8 76.6 3.2 160 742 12.2 37
HORT SRR (B X D) -2 0 -6 -0.05 -1 0.2 0.3 -1.3 38 107 1.8 1
Lower than control
B{Xﬂ‘,”‘@{(*ﬁﬁ‘{ﬁ%) -20.0 0.0 -1.4 -34 -1.3 1.2 0.4 -40.6 23.8 14.4 14.8 2.7
Compared with control
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