FE R KRR 2015,20(2) . 27-34 http: // xuebao. cau. edu. cn
Journal of China Agricultural University DOI:10. 11841/j. issn. 1007-4333. 2015. 02. 04

BE IR = R 72 2h A b b Y aR A O I

£EX K H MBS
Cop Al K 2 5 A R 2 /R 5 B CAR M e 0 R JSORHE 2 - A0 100193)

H E UAZREHBIOLAAMSRERIASI~SOF 6 MNEY R G R LA BI~BOE A LKA, £F
MR B Ao R B M T AT 2 R WK, B AR L R E A KR L B R A R e i S A
MR RDHRELEIH ARBDALARED R RRERAAS, ARLEREAW . DA 2 AR LY 2 FRXEP. &4
XERFHREH L EMH A A 347, 4~496.3 cm Fo 14.8~20. 3 mm AP RS R L XA TR TFHEHRE LI D2 £
P AR A LR ETEH 9.1~28.5 t/hm” , ¥ £ & £ % 3 B2 B4 Aot 3 R A A S2 4 A £ &K
BEM2FRBEPAATHDELL 2 FRBHMBE . RBES KL RBREIRE ARG LE I A ED RS E LA
B3.B4 AR &R LA S2,1E wE MK ST RIFOAEDR G R LA B2.B3 AR FH R LA S,
KB AVDFAZHRE WHZHREEEMN AL

hESFES S566.5 XEHES 1007-4333(2015)02-0027-08 XEIRER A

Screening of sweet sorghum and biomass
sorghum on saline-alkali land

JIN Bao-sen, ZHANG Wei, XIE Guang-hui”
(College of Agronomy and Biotechnology/National Energy R& D Center for Non-food Biomass,

China Agricultural University, Beijing 100193, China)

Abstract In this study,four sweet sorghum hybrids (S1-S4) and six biomass sorghum hybrids (B1-B6) bred by our
laboratory were used as the testing materials for two-year field experiments on saline-alkali land in Changling Jilin and
Binzhou Shandong. The aim was to screen energy sorghum hybrids which were the most suitable to grow and promote in
the study sites. The results showed that: 1) In the two study sites, plant height and stem diameter of all hybrids ranged
from 347.4 10 496.3 cm and 14.8 to 20. 3 mm, respectively. While biomass sorghum hybrids had better performance
than sweet sorghum hybrids;2) The aboveground dry weight CADW) of all hybrids in two sites was changed from 9. 1 to
28.5 t/hm? , which biomass sorghum hybrids B2,B4 and sweet sorghum hybrids S2 performed best in their corresponding
sites and years;3) Through the analysis of the data, it was found that biomass sorghum hybrids B3, B4 and sweet
sorghum hybrids S2 were suitable to cultivate and promote in Changling site. While for Binzhou site the biomass sorghum
hybrids B2,B3 and sweet sorghum hybrids S4 performed well.

Key words biomass sorghum; sweet sorghum; saline-alkali land; hybrid screening
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AR T 2012 F 2013 4F 43 78 75 AR Kk EL
AR ALV 8 K 2 B R M A 2 0F 5T U (447347 N,
123°31'E,147 m A FNlI AR wM i I E £ (37°42'N,
118°17'E,6 m A)#EAT . 56 b T 76 1 X 43 531 g 2
TR Rl e A R o P R LA, A R A
2012 1 2013 4F (45 ¥ B Bd 805 514 6. 6 AN
6.7 hs A3 R4 5 8.5 1 3.0 T AE K
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Table 1 Physic and chemical properties of the soil in the study site

I5ig: A T Y BT AR 4 A
Texture Mass fraction of main components of soil
Hh A A0y L/ 2R/ AR/ AW/ P
N N N 4 T, B
Site Year Wyhi/%  Kiki/% #hRL/ % - (g/ke) (g/kg)  (mg/kg)  (mg/kg) y
Silt Clay Sand P Organic Total Available Available ’
) ) Salinity
carbon nitrogen potassium phosphorus
K% 2012 9.9 37.9 52.2 7.7 9.8 0. 60 128.7 4.1 0.13
Changling 2013 15.6 0.9 83.5 7.6 5.1 0.40 221.5 6.7 0.11
M 2012 43.5 51.6 4.9 7.7 9.7 0.29 296. 3 42.4 1.35
Binzhou 2013 31.0 2.7 66. 3 8.2 5.4 0. 38 194.6 4.6 0.78
1.2 S&# 1.3 R{Wigit

SR AR SE 96 28 Wk B 41 A 19 10 4> BB R & 3R 24k 58
Fir, AL 4E 6 A AE Wy 0T 5 B (B1~DB6) Fl 4 AN Hif ey B 2%
BEFP(S1~S4), Hop, KIS 56 S FpiE 5 429
M 2 52 Ff (B1 ~B5) 3 ATt s e 42 32 fh (ST~
S3) s MBS FP AR 5 AN A W) B i e 44 38 i (B2~
B6) & 2 A~ A2 A8 A (S3 R S . B T AR
T A8 22 2 AN 5 52 ik 45 52 S IR0 o ol s PR O AS 35 X

=
;E!ﬁ [2]8] °

FH eI AT, 2012 AFR IS FEM 2
Rl LSl N R s = IV N T T2
5.0 mX4, 8 m, 4T HE 20 cm X 60 cm. T A /NXAE
FEHTE 0 N R %) 80 kg/hm® | P, O Cid 8 W2 #5)
60 kg/hm* 1 K, O CHii B2 £11) 30 kg/hm®, #& 15 #—
FEAEWE I N (R £) 60 ke/hm® Fl K, O (B iR 41)
30 kg/hm’® . 24 FWTECRUEVEY) IE & £ K150
AT, 2013 A4 48R 2 AN EE /MK
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MIFA 16 mX 25 m, ¥RATHE 20 em X 65 cm, Jifi 2
SR AL PR E] 2012 4R, BT A /N XA AR Bl AR S A
A8 DURAIE TF R
1.4 FHix

KSR 5 2012 F1 2013 443 F 5 A 25 H
A5 A 17 H# T N TR ML 00 T 4 H
29 HFI 5 A 1 HiEAT N TR, B XA 7 2~3
K. RSS2 Rt B 5 R R 50 G 7 = AR 4k
HHBRAFD .

HO A . 2013 AR 04 50 A R 1 I 4K 1
[i] 32 3] 7™ 5 XU 5 3O 43 /N X BAS TR R Y
BRI O o R TAR AR R i b X T it R
Z B INE B AT T R ORI R] A

WOIR BURE - 2012 4F Jl A0 B 43 3 46 B 1 A7 A0 1
a6 A7 HEATIORE SRR 10 7T, 430 s 10 7R
PREZEEG R R o BE R AU R BER =
(10 FCEZEE— 10 S EZEHD / 7B K100, R )5
R HE 7 I A BRI 10 MR I S Ak R L 25 A I 25 v
) R B I 2 e R YT () Sl T BN A R
il e S R 0 A 7 vk O o ZE AT B AT T % T
B F R R AT OEAL (wiT9577, b 5T 4 Rk BH A R
OSED AT R BEA R A . 4k IR X 10 BRE
A7 T8 v R 2 e 43 SRR i G R 2R LR R R e
PR B R 220 8 2 ~3 em /N, L) D 43 1 ik
B 400~500 g 4 W 525G = #E 105 CHEM R FH
30 min,75 CHEEEfFidRE 5 T &, UEE
BoRAG E K . BUORE S B BOREAT (10, 5 m?) 4 &R
M IO A R AR, AR 2K S K
HORTGHL FAE T E L B AR R R 20138 AECR
FH 5 SR EAT BURE B s 2 5, 48 B T 2 1 2 (R
o BUREJE A /NXRTH 1A 50 m* ZE AT A 7 Xl
B - ) A
1.5 HE\EHHRLLE

FH Excel #F 47 8085 % #1 J ¥ {4 11 58, PASW
Statistics 18 FAFHEAT Bl 09 J7 22 50 W7 2 5 LA LA
KA HR AR ]I AH SC M 4 A 25 7 T 2 MR H /b Bk
# 2% %9k (Least significant difference test, LSD) ¥F
P<C0. 05 /KF EifATILEL .

2 HBREHW

2.1 REMRK
2.1.1 ks A En
KB 5 2012 F1 2013 4F 45 SR 42 38 M) &

KK 60. 0% ~67. 4% Hl 54, 2% ~65.5% . &t
SRR S2 AE 2 AR EOKE W R (R 2, I
MK & 2 4F & Sl 4 8 A iy & K & 4 0
61.8% ~72. 7% 56.2%~69. 7%, filt 5 2= A8
S4 F S3TE 2 AEh o3 R R . SR UL BR A
A W S v S 2 28 b R B A T R B A 58 R
Tk SR LB T A B R e A A R R[]
FALZ (A A 38 B B 2 K- (P=>0.05)

2012 5 2013 AER IG5 25 & 21k 2% A2 Fh 1y ik
B Ak 347, 4~480. 4 cm HI 374. 8 ~473. 7 cm,
AR 23R 2% 58 Bl 0 b v 38 B B 3 25 S (P <C0. 05)
(K 2). A A A2 5 FhAEBR & B R B[R]
Horh ARy T S 2 2 A B A B4 7E 2 AR R
AU MR vy 3 e T A 2 A B 5 T i SR e A b S3
FIRE R TE 2 AF ¥ A e . 2012 45 A= ) o o S 4%
A bR B R T S AR sC Rl (P <0, 05),
2013 AFEBRA W v B 2 A2 b BS S AR R B
G e A2 Pt 2 W 2 R TRl R SR 2 A8 AP (P <C0. 05)
2012 A7) 5T i SR 4= 38 A W M = ¥ 1 T 2013 4R ]
F AE Tl ) ke e o T T v S 4 2 Al DU) L AR DA Y
MR 2 FroR EMIR G 8 2 47 45 Sl 2% 28 Bl i Bk
43R 371, 7~481. 2 F1 358. 0~496. 3 cm., 4= ) it
i S R B6 TE 2 AR R IR AF . BRAEW) B
SeIRAC A BS Ab . 2 AR rh T A AR W) 5T SR A% 5 Y
o 35 1 2 v Tl SR A A (P<C0. 05)

2012 F1 2013 AR IS IR I 5 45 i 24 3 Rl i 25
L2358 16.6~19.1 A1 16. 7~19. 1 mm. 5kk5E
RKIAR 2 M AR A 2 22 RIOFIRA BB B %
JKE(P>0.05), 2012 4E A=W R Je 438 b B2 3
WA, 2201 19, 1 mm, 4B W) s 3 A 58 Fh B4 &
MR (16, 6 mm) , HARZA P Z A W% 25
(P>0.05), 2013 A=Y 5 5 B 2238 Fp B3 #HR
(21,6 mm), B35 T H S 438 Fh (P<<0.05) ,
AT 2% A2 Fh S1 3 B fe 25 22 ML AU A 16. 7 mm,
2012 4EBR T 2458 Fh B4 DL AL, A W I e SR 42 A Fh Y
ZOHLEAR 2 TR SR A A R M 2013 AR AR W) BT
o SR 2 28 P ) ZE R 1 K T I v SR 2 A A (R AT AR
F B E K (P>0.05), & 2 al AL MR 5 5

ZexEfp 2 AR ZE M R 17. 0~20.3 1 14. 8 ~
18. 2 mm, A= ¥ it & 3 A 55 b B6 Fl B3 43 B AE 2 4F
TR IR Bl S AR A Bl S3 R AR 2%, 2012 4F
B SIRA P Z M B E 25 (P>0.05) (HA
Yy J5T 1o R A A ) 2RI R TR S e 2e b, 2013
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Table 2 Plant height and stem diameter of different hybrids in two years

845 2012 4E Ttem in 2012 545 2013 4E Ttem in 2013
Hh o ZH i o i
Si . : K/ Y i /cm ZEH1/mm EKE/ % Wk /cm XM/ mm
ite Testing cultivar
Moisture  Plant height Stem diameter Moisture  Plant height Stem diameter
K ) I R Bl 63.7 be 478.8 a 17. 4 bed 56.8 de 473.7 a 19.1b

Changling  Biomass sorghum Bl
A T e B2 63.2 be 455.1 b 19.1a 58.1 cde 437.3 b 17.5 b
Biomass sorghum B2
W I R B3 62.6 ¢ 437.4 b 18. 0 abc 57.3 cde 426.7 b 21.6 a

Biomass sorghum B3

H W R v SR B4 65. 3 ab 480.4 a 16.6 d 54.2 e 439.1 ab 17.8 b

Biomass sorghum B4

)RR R BS 60.0 d 449.4 b 18.3 ab 59.5 bed 411.9 be 17.5 b

Biomass sorghum B5

s St 64.2 be 382.3d 17.6 bed 61.5 abc 385.5 ¢ 16.7 b

Sweet sorghum S1

RS2 67.4 a 400.9 ¢ 17.7 bed 65.5 a 416. 2 be 17.2 b

Sweet sorghum S2

W S3 64.2 be 347.4 e 17.0 cd 62.2 ab 374.8 ¢ 17.2 b

Sweet sorghum S3

F 6. 38 58.45 3.71 7.55 7.44 3.26

P <C0. 001 <C0. 001 0.007 0.005 0.008 0.011
T M YRR R B2 61.8 ¢ 445.1 a 20.1 63.7 a 464.4 a 17.0 a
Binzhou Biomass sorghum B2

AW I e B3 71.1 ab 447.9 a 17.7 56.4 b 466.9 a 18.2 a

Biomass sorghum B3

Y B B4 61.9 ¢ 460. 8 a 18.6 64.9 a 468.9 a 16.9 a

Biomass sorghum B4

He W) R # BS 69.5 b 383.2 b 18.9 56.2 b 398.7 be 16.5 ab

Biomass sorghum B5

AWy T e B6 70.9 ab 481.2 a 20. 3 62.5 a 496.3 a 18.0 a

Biomass sorghum B6

W S3 65.3 b 371.7 b 17.0 69.7 a 358.0 ¢ 14.8 b

Sweet sorghum S3

R sS4 72.7 a 375.0 b 17.5 68.7 a 401.2 b 17.3 a

Sweet sorghum S4

F 5. 88 9.37 1. 85 6.25 12.93 3.18

P 0.001 <C0. 001 0. 140 0.002 <C0. 001 0.030

T A MR R SR R/NG TR B Al ] 78 P<<0. 05 /K225 W% .

Note: Different letters within cultivar of the same site indicate significant difference at P<Z0. 05.
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AR R SR A5 Bl S3 B I K TR A W o i R A A
Ff BS Z A H AR S 24 28 Fh (P<C0. 05) , HoAR 22 58
Pz A B3 22 5. B R UL, 78 bk 5 125 M ixX
2 AR EMER b A W o e e 2 A Rl B A T I R
2.1.2 MBIy iR

FIB T B 45 S I 24 2 B 2 AR LR 43 BE
T AR L WL 1,2012 1 2013 4E 483k 0~36.7%
H5.0%~70.0%, 2012 4F 4 W) Ik 5 B 24 25 b B5
(B RR S BE R B B T BRI R A Bl S2
(20.0%0) F1 S3(20. 0%) LA &b i) Ho Al 24 52 Fh (P <<
0.05), Hogp e se M 2 () W At 3 22 5% (P>>0. 05),
AW T 2R A Bl B3 R 22 (0%) . MR .
2012 A7t BE 44 A2 b (9 bk S BE R BEOR T AE W
AR, 2013 AEAE ALY 2012 AE A BT AT

80 r

[V e \ I |
S O O
T T T

9
(=]
T T

ARSI EERI %
Tillering rate of single plant

[y} P

S S

o o
-

Bl B2 B3 B4 BS SI S2 S3

Biomass sorghum Sweel sorghum
ZAA i Fh Testing cultivar
(a) KI¥ Changling

A=) 0T v e 2 22 B3 R IR AF, B bR A BE R
70.0%, B F E T BRAE W R & R 48R Bl
(25.0%) . Hf &5 B¢ 2% 28 Fp S2 (30. 0%) Al S3
(25.0%6) LLAI B HoAth 2% 28 B (P<C0. 05) , Z2 3¢ Fil' B5
N S1 [ ARR A BER N 500, R 2, 2013 445
SR ARSI I bR 4 BE SR BR 22 22 Fh BS Fi S1 Ah Yy
& T 2012 4R A —Z2 52 R I K F-

1 A] L IR AR S Sk 24 5 R
Z A bR 4y BE S 22 B AL KL 2012 AEBR A W
F Sk ka2 Fh B2 (5. 0%) fit BA (10, 0%) LL Ak, H
RES RIS BER N 0, 2013 4F
BB AT PR S BER R 17. 5% ~T77. 5%,
Hrh Ay e f B2 RARIF. BEST
W it 2 ot 2 32 Al SA (55, 0 %) L Ah 19 L 4y 24 28 Fh
(P<<0.05),

80r &
70|
60 F
50 f
40 F
30
20+
10},

B2 B3 B4 BS B6 S3  S4
EXYIDNTE I e o
Biomass sorghum Sweet sorghum
ZAA i FF Testing cultivar
(b) #EM| Binzhou

0O 20124F in 2012 20134F in 2013

B R — AR NG FEAUR M AR FE P<<0.05 K P B RS RE. THERF.

Different letters within cultivars of the same year and same site indicate significant difference at P<C

0. 05. The same as following figures.
1 AEASASR
Fig. 1

2.1.3 #& R &R RAMEEE

H P& 2 AT, A 0 3 5 AN TR Al v B e A R 2
AF )RR BE AR AL R K, 2012 4F 4% 232 24 5 il ol e i
(4 5% 1 14 3] 5 8 K S (P<C0. 05) . 24 38 Fl S3 1Y i iF
20, 1 Brix, % & T 425 A S1(17. 6 Brix).
2013 4F 4% 24 38 F ] #E B 4 16. 6~ 18. 0 Brix, £ 44
RN Z ] 22 A A B B K (P>>0. 05, K
WA X 0 a1 il R B 2 A b S1.S2 il S3 2 AR E 25 5
A3k 0. 4.1.5 F1 2.9 Brix, Hrfi 2238l S3 2 4F [
% SR T B K- (P<C0. 05) , ¥ 3 6 o it v
2238 b S3(17.6.22. 4 Brix) fl S4(16. 6.21. 3 Brix)
2 AP A B 3 22 5 (P>0. 05) . 42 & S3

Change of tillering rate of single plant for different hybrids in two years

FIEAT . NI o 2 i S 24 2 B AT £ 1] 22
SRR, S3 1 SA () 2 AR 2= 40 4.8 4.7
Brix,
2.2 FEMHR

KIS RE i 2 F 4 SR fb 1A 9 i
(THEOMBRERSHEAAILE 3 M (o), 2012 5
2013 AF M AT E A i o 14, 8~22.1 A1 9. 3~
13.0 t/hm”, Hor R & 5 4238 Bl S2 A= it fms 5 2%
L B 4y RIS, B OS2 FE 2012 4R L %
BTERFES TREMGHHEXS LM (P<
0.05) /LW i 5 e 2% 32 Fh B3 B4 F11 BS (1 4 134
Y 18 t/hm® DL b, 2013 4E &% S 4« 2 fh i
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THESE Al Sweet sorghum
20124F Iy, Changling in 2012
20134 K1, Changling in 2013
[120124F &M, Binzhou in 2012
B 20134 &M, Binzhou in 2013

B

B2 HEREFTREETWK
Fig. 2 Change of brix for sweet sorghum hybrids

i FARS T E A R EES (P>0.05)(H 8K
P 2012 4E A AT, H Rl R R AR A8 R S2.83 LU K
AW e B3 B4 R BLA U, b 1R A i Y A
12 t/hm’ DL |, B5 M 25 .{0AH 9.3 t/hm*, HE
3 T HUA (] 2% 58 F AN [] 4F 4y 22 8] 19 25 S 8K, 2012
TS 2 M e B R s T 2013
A [F] 4 58 il

WE 3 frR, KB & 2012 A1 2013 4245

15}
10}

W
T

Aboveground dry weight

Hb 171 B/ (1/hm?)

(=}

B2 B3 B4 B5 SI S2 S3
EWEER | AR

Biomass sorghum Sweet sorghum
(a) 20124F- K1y Changling in 2012
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AW I | Fifm s
Biomass sorghum
ZHR i Fh Testing cultivar
(¢) 20124F M| Binzhou in 2012
[ % Panicle

Sweet sorghum

[ 0} Leaf

F N vl N el I [ i S i O = o 7 L B
64.2%~79.1% F162.0%~77.8% , M+ fr 5 It
B 533 A 8. 7% ~14. 0% F1 14. 5% ~20. 7% , #+
4 9 10, 6% ~22. 0% K1 7. 8% ~
17.4% . 2012 4F 45543 BT i Lo 50 B 25 4 o g 3 2
B2 FUEH R R A A B ST LA RO T E
ST E>MTH, 2013 4 S A58 R AN
ErTESHTHESHETE,

EMI RS 2 FA S A B E TR
FUE 5 A0 # A WL 3 Co) T (d), 2 4F 40 5 H
19.0~28.5 F1 9. 1~13.6 t/hm?®, H Ay 5w R
2235 B2 7F 2 AE R R IR AT, 2012 4F i b
ST EEDES TRAY R &R R B3 Bl
PIAN AR 2238 FP (P<C0. 05) , 2 4FE it i R 2= 3
Fh S3 R A2, WK 3 iR, 2012 4F & S 24
ZE A b b3 T Ay BOAERR B6 DL AR R 2K
FE >+ E > E, = F S
69.5% ~ 86. 2% . 7. 4% ~28. 2% Hl 1. 6% ~
11.2% . 2013 4FA5 LA BT AN [R) B 3 L 3] B 48 434
i EI AT EN SRR ERETESETE>
M, AT A B A i R 46, 906 ~66. 3%
21.5%~40.5% L &% 9.3% ~12.7%.

30
25t

B4 B5 SI S2 S3
LTS
Sweet sorghum

(b) 20134 K04 Changling in 2013

Bl B2 B37
P R |

Biomass sorghum

B2 B3 B4 B5 B6 S3 S4

AW B | H

Biomass sorghum Sweet sorghum
ZA I Testing cultivar
(d) 201347 Binzhou in 2013

2% Stem

3 EREEHINSAEYMERENEE M EHNSE

Fig. 3 Accumulation and distribution of dry weight in panicle,leaf and stem in mature stage
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2.3 RZE5FEUNRPIEXXE

i 2 I 2 AR R L e T A
25 MR AT A OGP A3 B T AR AR A
Fhbk R ZEHLRD R 2 BE S P MR AR 2R T
M E VT EMM LA T E. BRI IAL RS
HZEMH B THESNEDFES5WEFEEMXCR
(R* 4 0.247 10,28 ), Az + & .+ 5 LU
St b 3B T A R R A IE A O OE R (R
0.357.0.27 f10.387 ), HPR/PEEREGZETHE,
1) o R O 1105 N el ST B TSR R T 71 1 B S S
(R* H—0.46" ,—0.28" f1—0.37" ) ) 5T &

BB EMIEM LSRR (RP=0.54" ), B B kR4
BERM e R M D B R R TR
A AR 0 s AH R g N, 22T T
R 9 R R e R SR A o s S S N 2
HETHEMMTEY 2D ENRAHEERER =
—0.477) ZETHE 5 M H Z 8] i EAE OGO
RR*=0.57"), WA T&E T EY 54
ST R 2 A IE A OGO R (RP 0,967
0. 68 ), 1 Fll W) 5 b 1308 R AR B A T
MEXRZRR =—0.30"),

x3 KRFMEMNRESSRTAIEERZ FSEUHREBEXSH

Table 3 Pearson correlation coefficients among 7 agronomy and yield traits in two sites

R B E il HARRIFBER ETH e E T H
Characters Plant Stem Tillering rate of Stem biomass  Leaf biomass  Panicle biomass
height diameter single plant dry weight dry weight dry weight
¥ Plant height
ZLH Stem diameter 0.24"
FLRIYBER 0.10 —0.09
Tillering rate of single plant
e 0. 04 0.35" —0.46"
Stem biomass dry weight
A —0.08 0.27" —0.28" 0.57"
Leaf biomass dry weight
M 0.28" —0.18 0.54" —0.47" —0.47"
Panicle biomass dry weight
o A E T 0.09 0.38" —0.37" 0.96™ 0.68" —0.30"

Aboveground dry weight

e o 7E P<<0. 05 /K WA 565 »x 7 P<T0. 01 K B 3& A6

Note: * ,significant correlation at P<C0. 05 level; ** ,significant correlation at P<Z0. 01 level.
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