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The mechanism of water-saving and yield increasing for beer barley
under the condition of water storage irrigation in spring

DING Lin, JIN Yan-zhao, WANG Yi-bing
( Gansu Research Institute for Water Conservancy , Lanzhou 730000, China)

Abstract: The germination rate, growing and developing dynamics, soil moisture change, water consumption rule
and water use efficiency of beer barley under the different quota of water storage irrigation in spring were measured by the
TDR soil moisture measuring instrument combined with the micro-lysimeters, and conventional determining method for
crop indexes, also combined the climate information to compare the advantage of different irrigation treatments. Meteoro-
logical materials and other auxiliary data were also used to analyze the effects of different irrigation treatment and analyzed
the impacts of different water storage irrigation quotain spring to the soil water, utilization of rainfall and crop yield. The
research results have showed that it was really feasible from the technical level to change the water storage irrigation in
Winter into the water storage irrigation in spring under the conditions of suitable irrigation quota, using the water storage
irrigation technology in spring compared with the winter irrigation, the irrigation water volume can be reduced 75 mm, the
soil evaporation reduced 37.4% and the water use efficiency increased 26.2% . It was advisable to 75 mm for spring ir-
rigation quota, five irrigation times for whole growing period with the irrigation quota of 75 mm for the actual production
of barley planting. This technology not only can be saving the limited water resources, improving the ground temperature
and water use efficiency, to achieve the purpose of saving water and increasing benefit.

Keywords: beer barley; water storage irrigation; soil moisture dynamic; water consumption rule; yield effect

K HERZETR AL T 2 TR X ~2 700 m® - hm 2890 A7 i 8 28 3K S 8B 3 3 000
FU -4 3 H AR A ZI OKPE) Z 40K o’ -hm™2, ZZ(RIN I R AU R AL 1 30825
A HEBE R T A AE R, URIE VAR T KRB, (B Z KU e RBUZR R AR K
TR A A ROTIMEYITEAE WIS — KT RUOTIS ) ARBIR ST B X 7 P e X A% 2 4 22 K T
WERTAIFS -7 AREHR Y A bl R B X AR IR P AL RV K TR 2 B T PR PR D - 1T Gk
P TR AR R B E A B, — RO 2 250 ZEREBCRARIRL, LR Z Ak K HE AR A ZR Al K

Y75 B #A : 2013-05-06

E £ B KFFA AT BHIF L I (201101045 .201301082) 5 [ 58 “+ — " B S 110158 (2011 BAD29B04) ; H 44 T2 A
LEEE R (1009FTGA016)

YEEEN: T M(1978—), 5, HAlT g A0, TR, 32 A5 /K HE I J5 T A SE o E-mail : d120709 @ yahoo . com. en.



T OMREE R KREE AT T MR RS KRG - HLERE ST 79

T , X TR i WAL DR A AR DL S A K L T R T
G WIFTEEE R 4 A il 0 S A FR 7K B I g R
P BOK B BRI A A T B

LB i

1.1 X5 XHEER

e XA T H A KRR 2 05 B R i
i, HUBR AR BR AR 42 130°057, b4 38°37', @ HiL Y i) K
RtV AT, B KR 2D, 28 i K, R
Z, HRKERE , Z9 7B 7.8°C, Wi =
S 39.5°C, Moo g IR AR - 27.3°C, 0
45% , ZAEF-IREIK 110 mm, ZAEF-H78 K HE 2 644
mm, 4F H B4 3 028 h, =0°C IR 3 550°C, =10°C
R 3 145°C DG BR IR F= 5, TCRE W 150 d, Fe Kk
+ ¥ 115 emo REE X 15 0 ~ 60 em A5+, 60 cm
DU R 8 A8 v+, RIEP A E N

1.54 grem ™3 0 H 885755 Fh o & & A LR
5.27 grkg ' 2H0.45 grkg ' WE1.15 g kg7 A
B 16.67 g-kg™' 41k 1.872 g-kg ' .pH {H 7.96.
1.2 iRKigit

MR A K e B R, A 5 A ab B,
IR 3 AT, LA ZRAE 7K RE T S % BE(CKD)
WG R A7 b Ry H I 3 5 BRI AT ER 10 om #5
b FE B 225 kg hm =2, BE I 1/1000, 75X 16 FR
46.8 m*(3.6 mx 13 m). 55 HL AR IR R L 4
T REETATAE P, Ho I A, AR )
201243 7 10 H, %f B AL B A< HE B[] 2 2011 4F 11
H 20 H. MR F 2012 4F 3 H 31 H¥EF,7 H
20 HISCIR o 45 Ak ZHEAG i it I B 26 7 100 36 2 4% 224 b
FEAEARERA T, A= BIE K 5 WK, FE K S [B) 43500 A 5
A Ef) s Ara) 6 Aofre H A7 A EfyL, iR
/N K SEEIT I 1.

R BEXZEASHIRE

Table 1  Irrigation parameter settings of beer barley

fitt KT I [F] fitt KR A 2 3

A K OE FAXHE K

% T : e vk
gyt Water storage Water storage /i:l%ﬁf Irrigation quota in AR/ A W (% 7J(({\§5(
Treatments irrigation time irrigation quota 0/ azrea growing period Single area ﬁlzlilerlzn
(Y-M-4d) /(m®+hm~2) m /(m®+hm~?2) irrigation water/m’ q Y

Tl 2012-03-10 750 46.8 750 3.51/3.51 6

T2 2012-03-10 975 46.8 750 4.56/3.51 6

T3 2012-03-10 1200 46.8 750 5.62/3.51 6

T4 2012-03-10 1500 46.8 750 7.02/3.51 6

CK 2011 -11-20 1500 46.8 750 7.02/3.51 6
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Table 2 Germination rate of beer barley under different treatments

Wi H Ttems Tl v T3 T4 CK
FEAHH/ (10'0k - 667m—2) Basic seedling number 18.9760 18.3684 18.1684 17.8684 18.8876
12 Rate of germination/ % 99.87 96.68 95.62 94.04 99.41
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Fig.1 Plant height change of beer barley
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Fig.2 Leaf area index change in whole growing period of beer barley
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Fig.3  Dry matter accumulation change of beer barley
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Fig.4  Soil moisture change of beer barley in whole growing period
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Table 3 Consumption water volume, modulus and consumption indensity of beer barley in whole growing stages
- T -
Spring irrigation to seedling Planted to seedling Seedling to jointing
LI o ke FOKEIE  RUKE REKBOR  FEKEUE  doKE okEDR Foka
Treatments Water Phases Daily water Water Phases Daily water Water Phases Daily water
consumption modulus consumption consumption modulus consumption consumption modulus consumption
/mm /% /(mm+d~") /mm /% /(mm-d=") /mm / % /(mm+d™")
Tl 19.56 3.84 0.93 80.80 15.86 2.69 71.86 14.10 4.79
T2 22.96 4.25 1.09 100.21 18.55 3.34 60.77 11.25 4.05
T3 31.30 5.41 1.49 116.22 20.08 3.87 61.54 10.63 4.10
T4 44.97 7.47 2.14 128.23 21.29 4.27 68.78 11.42 4.59
CK 109.64 17.94 0.84 88.66 14.51 2.96 62.00 10.15 4.13
PO - iR iR - K HEIK - R 2T
Jointing to heading Heading to filling Filling to maturing Full growth stage
AL kit RKB AEKERE Rk REKEE AEKERE FEREE RKE AEKERE MK EE
Treatments Water Phases Daily water Water Phases Daily water Water Phases Daily water Water
consumption ~ modulus  consumption  consumption ~ modulus  consumption  consumption  modulus  consumption  consumption
/mm /% /(mm-d~") /mm /% /(mm-d=") /mm /% /(mm-d™") /mm
Tl 94.48 18.54 5.90 113.39 22.25 4.72 129.47 25.41 4.18 509.55
T2 101.71 18.83 6.36 123.55 22.87 5.15 131.01 24.25 4.23 540.21
T3 134.52 23.24 8.41 97.06 16.77 4.04 138.25 23.88 4.46 578.88
T4 126.66 21.03 7.92 85.05 14.12 3.54 148.57 24.67 4.79 602.26
CK 86.01 14.08 5.38 114.31 18.71 4.76 150.41 24.62 4.85 611.03
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Table 4  Soil evaporation in each growing stage of beer barley

B WIBRIAZE % /mm TR % 5 e
e The soil evaporation in each growth stage B IAFE K L)
Treatments T2k - R Rl - w0 W -BOW B - iR IR - e TR - Percentage of
Spring storage Planted to Seedling to Jointing to Heading to Filling to soil evaporation
irrigation to seedling seedling jointing heading filling maturing /%
Tl 19.56 32.32 21.56 23.62 22.68 38.84 31.12
T2 22.96 40.08 18.23 25.43 24.71 39.30 31.60
T3 31.30 46.49 18.46 33.63 19.41 41.47 32.95
T4 4.97 51.29 20.63 31.67 17.01 4.57 34.89
CK 109.64 35.46 18.60 21.50 22.86 45.12 41.44
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B ZEAHKIE I K 22 45 b B 55808 KoK 43 1
BRI 5.3 60 X HRIT R A5, e UK Z
PR FE N R OB | TR ER AL O™ Y 3
FEH R, AL H T B B, RN 6 864.0

kg hm ™2, 3477 Ky 4.509% , 17 HAh 75 08 A P A %of B
T R TA( - 7.67%) . T1 BT 7KR
e, KR A 16.61% o T4 ZhHRL 7K 43 FI &%
(1.01 kg-m™) IR 5 7K 431 FHRS0CR S5 e 114 Ak 3L
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Table 5 Yield component factors of beer barley

- MR /NS TR TR s
= n -
gt **W Spike Spikelet ? *iéy. Grain weight The weight of JU_E
Height No. of grains . Yield
Treatments e length number k per spike 1000 seeds /(kg*hm2)
on /em e D) per spike /g /g e
T1 9.2 9.7 26.5 25.0 1.03 38.9 6864.0
T2 86.7 9.0 24.2 24.2 0.95 36.6 6469.5
T3 85.3 9.0 27.0 24.3 0.97 36.8 6276.0
T4 84.9 8.4 25.7 23.7 0.96 37.7 6064.5
CK 9.1 10.0 24.0 26.0 1.16 38.0 6568.5
Fo6 MBREFERKDFRABE
Table 6  The yield and water use efficiency of beer barley
WAkt Bkt . e ko KAFIECE
Kb (FEAEKHE) (AL FHIR R HAFEAK) Yield ]n('reE‘lase rate of Water-saving Water use
Treatment Irrigation water Water consumption /(ke-hm2) ] duction, % efficient efficiency
/mm /mm grm production/7 /% /(kg'm™3)
Tl 450.0 509.6 6864.0 4.50 16.61 1.35
T2 472.5 540.2 6469.5 -1.51 11.59 1.20
T3 495.0 578.9 6276.0 -4.45 5.26 1.08
T4 525.0 602.3 6064 .5 -7.67 1.43 1.01
CK 525.0 611.0 6568.5 0.00 0.00 1.07
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B AMEAT 2250, 77t (L3RR ARG AF 7 1)
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~8535.4 G- hm 2, AFH N 1:1.93~1:2.19,
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Table 7 Analysis of input and output for beer barley under storage irrigation in Spring

- B Input/(JG-hm™2) 74 Output/(JG +hm~2) Nﬁn‘*{ﬁ B
Treatments R LI 35 I HLbK 2 FRL= R = it et benefits nput/outputon
Seed, fertilizer, labor etc. Yield of grain Yield of straw Total /(JC+hm™%)
T1 7154 1441440 1275 15689.40 8535.40 1:2.19
T2 7175 13585.95 1271 14856.95 7681.95 1:2.07
T3 7195 13179.60 1263 14442 .60 7247 .60 1:2.01
T4 7235 12735.45 1258 13993.45 6758.45 1:1.93
CK 7235 13793.85 1283 15076.85 7841.85 1:2.08
S % X #h:

3 g Sitie

SRR ZRURBI | A 2 R U0 /K HE IR s A 23]
A FE R PR 1% G (R B A B it =X, i T A
BAEVIRINII IR 7 42k A BED RN A5k 6
MAZA PR AT, BEKIRD, KRR
AR AR R X A K A R B RE i AR
U1 fhy b AT A5 G kD X A AR PR 2%
K GBI, K BRI, T BT R KR
() et /K MEIEH AR, DASE I o 8019 7K ARl 5 9
WATRRSE R RIS . e B IE 45 R AT, RS
IKEBAHRMT R B KB AR B4 A K
VR AR T YD it K T E R K B 75 mm, /) 1 3
5K 37.4% , K3 I AR F 26.2% o PHIGTESE
B 22 Bl A 7 v mT R B A K HE R R, 7 2
it /KEEBILA 75 mm, 2B B HAIEK 5 0, K & #i
75 mm AR, AR AT 4G BRK SR, 38 T 4
Hiv IR KK A3 R R IR BT K R H Y. (HR
FHEMAZS AT LIRS EFNRX — 7, A F)
TS 3, R A A3 R B A AN in T = T TS AR
R RO IR R S K R KRR T
MR B AR T R BT 28 A [R) o, A [) 18 2%
F 38 B 3 2R /K TR o A 2 A A3 — ) Y
S, A, BB KRR T 2R E S
ORL, AT 25 R T B — I AN T, AR
TE RN R A 2 T K BT R S
IR AR

(1]

(2]

(3]

(4]

(5]

6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

SR, T, EMEAR . & /N2 MK REWE TS /K 34 7= U 4 Hr
(7] PRI R, 1999, (1):93-95.

X g, TR TP T X A R i K I Ak
FhE AT £ /N2 TS 0 R [T ] & B B 2,
2009,37(20) :9426-9429 .

BT, SRR AR 4, AF YT K AR A g K HE B AR R
FARTR L] EARA KR K L, 2007, (3) :48-49,54.

WA, T AR T, 45 3T V8 L I X i 2K T I Y K B AR
FE[J]. R EVPEE,2000,20(4) :451-454

T OMGEEIR 2RI, SE . AR IR PR RE K R A
WFFELT]. A E AR SR 2# 4, 2012,20(4) :447-453.

T OMRETTLL, B 55 B N K R N R R S R
AKFN LA T K BEARBEFE 1] K 244 ,2012,31(1) £ 102-105.
TREE, T MK R . R B X TR I KRB AR I 5
[T HEWEHEK 2442 ,2010,29(5) : 86-89.

AR VAT G A Bt DX K e i K R T K e B R U B 5
[D]. 220 Hkr gl K2 ,2009:6-7.

X e TR IR AR AR N B FE K R S AR /N K A% R B AR
FEID]. 22 Hl Rk R 2% ,2009: 12-23.

T MR, IR R ARAKGRIRS A FOR TR IR RN S5 R 3k o I
HEREFRRM[T]. b EAR R KRR 2010, (11) :56-60.

T M LR, 2004, 5 T R R 2B R HE 5 Ak
FIBCA TR ARBIEI]. TR AT, 2011,29(2) : 77-
82.

T M ERE TRITR 55 FOR Gl K 4 R m ALK
R ARIEAFFE[T] . AR ,2011,33(3) :83-85.
BIROF, BT B AR RS R IEE 35 R AR KA
RAFERRFE[T] . o EAE AR 2# 4, 2010, 18(1) : 62-66.
WA, B B MEAR . R 2R e B AR RN R IR Y
IRENEESE [T] . bRk 244 , 2008, 17(2) : 122-125.
TRATR, AR 4R, 55 . ZB ARV 7K e XA PG e X it
WRFERF I [J]. T 5 1 X ARV 5%, 2011,29 (1) : 157-160,
167.



