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Effects of different irrigation quantities at key growth stages on yield,
quality and water use efficiency of sweet sorghum
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Abstract: By fixing the same amount of total irrigation for sweet sorghum throughout growth season in desert
oasis region of Hexi corridor, with equal amount of water during every irrigation ( CK) as control, two treatments
including 1) increasing 20% of water in jointing stage-flagging stage and decreasing 20% of water in flowering-ma-
turing stage, 2) increasing 40% of water in jointing stage-flagging stage and decreasing 40% of water in flowering-
maturing stage, were set up. We studied the effect of variation in the irrigation quantity in key growth stages on the
growth parameters, yield, quality, and water use efficiency. The aim was to provide the best water saving irrigation
technology, which could be beneficial for increasing productivity and water use of sweet sorghum in the arid region.
The results showed that compared with CK, the plant height and stem diameter were all increased and the stem di-

ameter was significantly enhanced by increasing irrigation amount in jointing-booting stage and flowering-maturing
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stage. The stem and aboveground biomass yield were also significantly enhanced under regulated deficit irrigation

and reached the highest values of 72.89 t - hmand 89.04 t - hm™, respectively, with 1 050 m® + hm™” of irriga-

tion water each time in jointing-booting stage and 450 m® - hm™ of irrigation amount each time in flowering-matu-

ring stage; The sugar yield and ethanol yield also achieved the highest in this treatment with the value of 12.47 t -

hm™ and 6 842.47 L - hm™>, respectively. Meanwhile, water use efficiency was increased with increasing irrigation

amount in jointing stage-flagging stage and decreasing irrigation amount in flowering-maturing stage. This showed

combination of increasing irrigation water by 40% in jointing stage-flagging stage and decreasing irrigation water by

40% in flowering-maturing stage enhanced biomass yield and quality of sweet sorghum without increasing total irri-

gation water usage, it also improved water use efficiency.

Keywords: sweet sorghum; irrigation amount; biomass yield; soluble sugar content; ethanol yield; water

use efficiency

Aol FH K B9 T FE RO T IR K =4y 2
T ARt B £ b X HE K B 29 T
SR BE A i ELAE T R A T R X ARl A
FEH N T AR B AR, Y AR R —
IR R S, DT — 2B i R KO TR A IR B S
B, PG, TR B m VR e a0 R AR
BRI EE, HAT, T AKEBE AR 1
R E IR TR Z s, Dminguez LBt
TR, SN ERKB RS T 2P, E
K B BE A 7 TR TR 1 A5 K AR R R R T
10% ~20% ., Du %7 W45, 55 FUHE R AR L,
FRAEHR X 58 25 JEE v A dh 25 42 v L7 o 5 00
LRI ER I, — 52 A= B I A K 43 5 ke R
YEYI =B 3R

e S FAT P (7 | B85 O R R, %)
B35 I B8 AR 5, 3 A B T B A e
M _EFAE, B AR SR Y R e A
R ZEAF AL R R R
R 2 REE R Al ST T, H R T G A e S
RN DX R IR 78 A, BRI 25 K, A R T R S
ZEFPRET A | [ IRF2 IX 50 1 A0 0 S b 458 1 s
Lo AT TR AL NN WS A E SR TE b L o e
FEKIRT  FRATT A A X 12 b X A R R R
R 7= RN A0 R LR B 5, & B b B T 2
TR ZE R AR Y e R, RS Rl
BN SR, TR SR A R S TR R
s R A A B R R A A E T Wk
T ~ Z R R 2R R AR KA R R B, i R AE ] ~
R 2 AR A G B, R, 0 — 2B 5
i v S S A T 0 ) AR R A R, % A R
BRI K R e e, S B v B o AR R e ok
T, AWFGEAEN] VG E B S Bk P X, DL g R E
AR R A B B9 T 4R 0] ~ 2R R i K

FIFFAE I ~ B2 vl /D W /K %) AN ) Ak %o 6 v 2
PR A SR K A R AR s e, DU RS G B
B 5 I 8, R IR BT K Rk e e B
L BPRES i
1.1 RXHR

TR DXAS T H 7 24 10T G A JBE v 38 ST it v
BLAUIRER I 1 2%, 2N A1 Ay T P 5 bR VD 15 g % A2 it
A UBRIAT P R VDL MR TR K, Sl LAY VDY 2
WM, JE T TR R, AR K i 116.8
mm , FFE K 2 390 mm , WRFKE 20 245 47
SR 7.6°C, AR 39.1°C, |l -27C , = 10°C 41
TR 3 088°C , ToFEHA 165 d; = RUm AP IL KL, KV
SERTE3~5 A, FHRHE 32 m - s, KT 8 &
KIHEAE N 15 d 4 H BBRECH 3 045 b R 15
1.0 m 247, T8 i 2 WUR L 32 B e
Mo MR P IRERTEEE A
1.2 REEiET

IR AE [ RL 2 g 7 b A 25 R 5% 9 VR A 5T B
33 N i 30T 3 380 AJF 5% 9 (39°217 N, 100° 02" E,
1400 m a.s.1.) #47, Z X 8 F i1 g e, b 7 8 X
WA RN A MR | 2R 20 AR A % KoK e
MBI 4 mx4 m 8B5S To e, M EEG 1.5 m,
TR0 M - AP £ ,0~20 em +)2 BRI
TN 1.47 ¢+ em™, HIAHRFKE R 20.95%, HEHHF
BEAE B 5 FR < BJO601 7, 2016 4F 4 A 25 H#%
A, R SEZEA TR, SE4THE 60 em, ZE4THE 40 cm,
FEBE 18 em, BB K 11.12x10* 8k - hm™>, 15 £
FERREA 3 BB A TR

RGBT R G 2015 45+ 5 38 X 58 1 25 S i
E 2015 A HTE SR AR H BT K 8 Ik, RRIK
FEKEH N 750 m® - hm ™| BIHEKE N 6 000 m® -
hm ™ B ZEFF AR 7 B RO 43 72 4 B =, 2016 AR AE



55 4 39

fifp i WA« R A T JUAAS [ PR T i ) g e i

J K K 43 R FARSCR )52 53

B K AR TR T, XA R A E B BEREUAS
(] PRV 7K et A 3L AT 1 ~ 2 e A R O in oK i
(A, A6 9] ~ B0 D B2 AT B /K | L B 40
RHEAEBII N 750 m® + hm ™, B4 F L5605

TR 1, REGEREYLIX AR 56 B, 5 b B
23K, FEARETERIE 112 kg - hm™ | #EAE 56 kg -
hm™ 3595 Wit &I 112 kg - hm™, B AE 56 kg -
hm™  FFAEIE AL 25 kg - hm ™,

xR 1 HERXBETHAEKERT

Table 1 Treatments of regulated deficit irrigation amount on sweet sorghum growth stages
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Fig.1 Change of soil water content during the whole growth period of sweet sorghum

9.97%F1 10.73% , 22 S5 VE 3 AR W1, T1 A T2 A BRR
il e SR 1) 2K 3 e T R (P<0.05)
23 XBEFHAREBRENHS Rt EEWF~
=M
AFR 2 AUt WO ST v 52 1% 25 il L
E&%FKE%E%E E’Jiéﬁj T2, HAH 5300 72.89 t
- hm™F189.04 ¢ - SRR S R
Y= i 81.86% %XT,\\Pl‘H F, T1 A1 T2 LIETEH
S ZER A o R T 9.24% 1 16.47%

bR AEY = B R T 9.41% F1 15.52% , J7
25T R T2 A0 FHT it S i 25 FF A b BB W)
FeiE 5 R AR B 2 5 (P<0.05) ;1M T1 A T2 Ab
HZ IR E 225 (P>0.05) .
24 XBEBHARERENHERESITE
,'i'/ﬂr]
XFAS ) 8 75 R 7 5K T e B 9 nT A b
A (B 3A) T2 Ab B i e S 25 /7 At 5
HnT R I I, Bl 525.59 ¢ - ke A



55 4 1) R B S DR [T 0 S R B B K A R PSR 1 5 i 55

320 3.0 63.72 g - kg™' o SXTHEAA L, T1 AL FR R ZE5FF FO0 H

_ AT F i SR R T 15.90% A1 8.19% , T2

5 ol RAFE R AN B4R T 31.279%F1 12.91% ., 2 5P 47

g 223 W], = A Ab I 2 6] s G 2L FE AT o T v
E E B BLAE . 392 5 (P<0.05) .

e 2" SRS T2 AR RS SR 4

- sl B (6 3B) K 12,47 1+ hm>, H2EFFRAN 7 it 5

SRS T 97.99% ; HE 43 B e I R X R

CK
4 ¥ Treatements

T AN JR) P RE R A B ) 22 57 $ 35 (P<0.05) , T Il

Note: Different letters indicate significant differnce ( P <

T1 T2

0.05) , the same below.

2 AREERAE

2.5

CK
4b ¥ Treatements

T1 T2

THERHOKBINER

Fig.2 Plant height and stem diameter of sweet sorghum

under regulated deficit irrigation
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Table 2 Above-ground biomass yield of sweet sorghum under regulated deficit irrigation
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Fig.3 Total soluble sugar content and total sugar yield in the stems and leaves of sweet sorghum under regulated deficit irrigation
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Fig.4 Changes in calculated ethanol yields from sugar of

sweet sorghum under regulated deficit irrigation
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Fig.5 Changes in water use efficiency of sweet sorghum

under regulated deficit irrigation
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