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Comparison Experiment of Edible Sunflower Cultivars

LIU Jianhua, RAN Shengbin
(Institute of Economic Crops and Beer Material, Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070, China)

Abstract: The edible sunflower cultivars comparison experiment was conducted to analyze the differences of the 8 edible

sunflower cultivars in Hexi region. The system clustering analysis and grey correlation analysis were conducted for indexes of the

phenological phase, the main economic characters, seed traits and yield. The results indicate that the yield is related to the yield
traits, but the width of seed is also important. The output of A9 is the highest(4 972.9 kg/hm?), the second is K14016(4 941.9 kg/
hm?) . They both have good disease resistance and high food qualities, and are suitable for extension.
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&, 24 /NX NXTHA 18.0 m* (1.8 m x 10.0
m), {7 60 cm, FRIEE 35 cem, /DNXJE] . FEE 6] 4
FBEE 50 em (FEG)IE, UK PYE R 2 m i
TP i7. 4 A 14 H A HAEPREERCH, 9
H 4 HGE
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A HEA T, DX BEVLERE A
RYERY 10 R HZE, JRAEZM e bk . it R
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FRigl, A5S . R RIYE L FHR, AN
X . LSS ) B 2% L SN, 103k
DATERZIRE M B AR 5 — R R
2 ZER545H
2.1 AREEAA @B RSB EF B

SR T AR IE R 104 ~ 112 d(FK 1), B
K3104 J& T rp L8k shopp ab oAt & Fh 25 &
B, K3104 5w SRR 2 0] i 22 55 o8 A i 2K
F(P<0.01), EFIZES FLBAELEFTEMN,
R EGYE R EET H H B A R DUE A5 AR BN
YIRRET 5 d A2

®1 @ BERMMERPRETH

W (H 1 H) HEE Y

B i i s e o A
LD5009(CK) 14/4 26/4 15/6 29/6 14/8 110 aA
14013 14/4 27/4 17/6 3/7 17/8 112 aA
A9 14/4 25/4 15/6 1/7 12/8 109 aA
K3104 14/4 25/4 13/6 26/6 6/8 104 bB
K8033 14/4 27/4 15/6 1/7 15/8 110 aA
K14016 14/4 2714 17/6 3/7 17/8 112 aA
HJfEE 2S5 14/4 27/4 17/6 1/7 15/8 110 aA
10091 14/4 2714 17/6 1/7 15/8 110 aA

22 ARERAAR G B RSF ORISR

221 AEFMR ONE 2 wTH, SRR
% T X8 LD5009 (CK, F[E, 1639 cm), N
165.0 ~ 181.7 em,  Hir i i A9 i Pl o2 K3104(181.7
em), FEMYN AR 10091 (165.0 cm), B& & Fb
10091 #F, HAhSFIER S5 CK 22 551k I E 7KK
(P<0.05) . H¥p K3104, K8033, K14016, P45
B 2 55 CK Z a2 ikt B K F (P<0.01).
AR ZEM ARG A 2.7 ~32 em, HERAANEE
(P>0.05), #4278 WA 152 ~18.9 em, H
K8033. 10091, K3104 4 3 /™5l iy 8842 /N T8,

ZEFCK(17.7 em), K3104 5 CK Z[alAY 22 Fk 0 5
FHAKE(P<0.01), #BERT CK A 4 af,
HrP R RHIEA(18.9 cm), H5 CK Z A 2ZR%A
BE(P>0.05),

222 KRFEFE WS, SRR EA
HEERZES, Hd A9 KRR/ (6.06% ),
K3104 K%K (24.76% ), hFl A9 FIELAE S 2
SRIR/NTF CK (7.86%), 1 HZESk R EKF
(P<0.05). HAth 54 dh B &R KF CK,
Bk K14016 5 CK Z A 225 A B E4h, Ha 4 4~
PS5 CK Z [A] 22 S5k B B 27K (P<0.01) .
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31 aA 177abA 7.86dD
28 aA 188a A 1050cC
30 aA 189a A 6.06eD

LD5009(CK) 163.9 ¢ C
14013 170.4 be BC
A9 173.6 b ABC

K3104 181.7a A 28 aA 152¢ B 2476aA
K8033 1769 abAB 28 a A 17.7 abA 13.20bB
K14016 1764 abAB 2.7 a A 184 abA 793dD

YfER2S 1751 abAB 3.2 a A 180abA 623eD
10091 1650 ¢ C 29 aA 172b A 1333bB

223 Ptk A 3 ATAL, SR R
FRE R 102.3 ~135.0 g, BRabFP K3104(102.3 )4,
HAeRR R RS K TCK (103.1g), HZEREK
BEAKF-(P<0.01), Hrp K8033 ki HixdE, N
135.0 g, Hofth 5 A 8 i KB IMR ORI AR S 2
5(129.1 g). K14016(126.0 g). 10091 (117.9 g).
14013(114.6 g). A9(113.8 g); AhFhE] A 22 o e
A, K8033 FPLffH: 2 B2 A4 F A B & (P>
0.05), 5 10091, 14013, A9 Z[u] 22 ik B &
KFE(P<0.01), 5 K14016 Z kB EER(P<
0.05), {HELfE A 2 & 55 K14016 Z [i] 22 5 4 i
F(P>0.05), S ERELEEZET (P
0.05), Z8MER 16.0 ~ 19.7 g, i K14016 H ki H
&, N 197g, K3104 F/), H160g. MK
KA, PlER 2 SRR, KIEHHIH 2.47 cm,
0.92 cm, SHFH 2 BEFA(K 2.04 cm, T8 0.82
em) Z [A] [ 25 5 ¥R B K (P<0.01), A9 FF
SLHHAAMPZE WA R EES (B 14013 DU
Hb) o FAY RN FEAR IR 4 51 1.91 ~ 1.67 em i
0.72 ~0.79 ecm (P>0.05). AhFhAYZE LR EFA
K, AFWEH 55.43% ~ 85.46%, FHirh A9 N R4k sz
Fi K (85.46%), PRk 2 5 /N55.43%), —
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*3 iR EAERMEFIER
Rl pix AR JER A SN FTFEETE 4508 T
H /g /g /em /em 1% 1%
LD5009(CK) 103.1dD 18.7ab A 1.81 ¢ CD 0.74 cd C 56.54 ab A 50.33 ¢ BC
14013 1146 c C 174 ab A 1.88 c C 0.79 be BC 82.26 ab A 50.56 ¢ BC
A9 113.8 c C 19.5ab A 2.04bB 0.82bB 85.46aA 51.03 be ABC
K3104 102.3dD 16.0b A 1.67dD 0.72dC 66.43 ab A 54.00 ab AB
K8033 135.0a A 18.3ab A 1.84 ¢ C 0.72dC 68.30 ab A 54.96 a A
K14016 126.0 b AB 19.7a A 1.91 ¢ BC 0.72dC 77.83 ab A 49.16 ¢ C
HlEER2 5 129.1 ab A 19.3ab A 247aA 092aA 5543b A 49.00 c C
10091 117.9 ¢ BC 19.0 ab A 1.86 ¢ C 0.75cd C 84.20 ab A 4433 dD

HZ A 2E R B E KT (P<0.05), Ha MRz E
SRR EESR, MNKBE/MRIK R 10091
(84.20% ). 14013 (82.26% ). K14016(77.83% ).
K8033(68.30% ). K3104(66.43% ). L.D5009 (CK)
(56.54% ). ¥ Fi#id CK (50.33% )4 4 4~hbFl,
5391 K8033 (54.96% ). K3104 (54.00% ). A9
(51.03%) . 14013(50.56% ). Hr K8033 ¥ %5
A9 25K B EKF-(P<0.05), 514013, LD5009
ZIaZESEAI 7K (P<0.01) . K3104 5 14013 .
LD5009 2 [i] £ 53k i K F(P<0.05). kA%
/NF CK R 34, 3l J2K14016(49.16% ) |
YRS 2 5-(49.00%) . 10091(44.33%)., i 10091
AT/, SR AP Z 8] 25 7k il i 2 K F
(P<0.01),

224 fmBHEER SRRSO B PR A B
EE K 230.64 ~293.35 gkg, AL R
Bt e LR R 2 5(293.35 gke), H/NJE
K3104(230.64 g/kg) , HA S RFFSOHLER 1 B 5
B B AR Rl 14013 (288.40 g/kg) . K8033
(284.62 g/kg) . K14016(273.30 g/kg). LD5009(CK)
(265.78 g/kg) . 10091(256.09 g/kg) . A9(252.3 g/kg) .
FLRE I Bt 5 4> BB iy 455.47 ~ 537.76 o/kg, Hih
FHL RS Wi 53 o 53 5 e = 1 2 DILAR 3 2 5 (537.76
gkg), FHAR AR Z A A 22 Sk B KO (P<
0.01). FARHYSE K3104(455.47 g/kg), HAt b Fokr
SRR W 5 435 v BRI K14016(518.20
g/kg) . A9(509.13 g/kg) . LD5009(CK)(489.27 glkg)
K8033 (479.32 g/kg). 10091 (473.57 g/kg). 14013
(457.74 ¢/kg). TMER . VM B2 0T 2 59 50228 WE
86.42% ~91.05% , o it it 4 0 i 1) 2 LA it
2°5(91.05%), HHARSFPZ A1 22 Sk ik 2K
SF(P<0.05), 5 A9, K8033, 14013 Z|fa] iAW 2
EFIKF(P<0.01). Al Z14013(86.42% ), I
A SR SIER . P R 5 4 B0 s B IR

7 K14016 (88.79%) . K3104 (88.66%) . 10091
(88.49%) . LD5009(88.38% ).A9(88.22% ). K8033
(86.67%) o
23 REHSH

T A B BN Rl b R Z R 2E ], R
FHA ) H 28 13 A~ 2R I8 hs R AR b 22 AL T
AT AR, RIS B EE R R O R
e, BRIE N B 221 7 Bk Xt 8 A~ A ) H 2%
mn AP AT R . SR ERI(EI 1), 84 H
AR 4K, KA 1L RM, N
K3104; 24 1 ANl MEltES: 2 55 56—
KA 4 A4S R, 4Bk 14013, K8033, A9,
K14016; 2 PUZEH 2 A5 Fh, 40 514 LD5009,
10091, X5 SR RS IR S B 25 SR AR & o

LD5009(CK)
10091 }—
K8033 ]
A9 ]
o
LR S 2 5
K3104
0.00 051  1.02 154 205 256

B 1 RESHRKE

24 FREEAE G B KA 2
AN BB (64), Sl ) H 280
A9 AT IR, 49729 ke/hm?; K14016 #7
LTRAIESS 2, H 49419 ke/hm?, —F R SH
fib 6 AR 2 () 1 22 Sk B & 35 /K- (P<0.01).
HYH 10091(4 5154 kg/hm?) FILAE RS 2 5 (4 4334
kg/hm?), i S HA 4 AR 2 8] 25 535154
BEFHKF(P<0.01), N LD5009(CK) (4 091.4
ke/hm?)Fl 14013(4 053.0 ke/hm?), —FHHr& i 5
HAx 2 AN Fh 2 ) 22 3 kil B 7K (P<0.01).



TR gol B 2018 4F 55 6 M

Gansu Agr. Sci. and Techn.

No. 6 2018 29

K3104 §r &7 m K, 4 2 611.9 kg/hm?, 5
K8033(3 606.0 kg/hm?) 147 5 2 [B] 2% 55 ik 2
ZIKF-(P<0.01),

2.5 REXRFENH

ANFE R ) H 25 SR RS bR
55 i B IR T8 AR A f 22 8] A K S BR A AT
W 5 Win. & HALR H 35k S8R B4 20
HAERYERZ B GCEREERR, SRz
R Hor Az F B SR SR B 10T 43 B0 K €80
IR i K (0.760 0), 5FFATZIRK A ST /s
(0.5944),

FELAE 105 o 2 0 H5CRT MR . IV T R o i oy B
FFETEAR B IR B G HR B e K, 2B & HR A XHLAE I
B R AR, TR . MR S AT R K
BOCHRER R, 7oh, M RMATH 5Kk
LESNYIEQ IR N S RER A NI/ SEPS
WEERK, fiftkz, HAbHRIE bR 5™ & K 6
REREE R BRI A B . FFEEsE . BRI |
AR RS ZEMLL MR R
3 INESIFIE

SRR B 103 ~ 112 d, J& T 3
sl A R EE PR R ISt R I
b P K3104 BHAb SR A AR/, ERIE RS, AFSE
AU/, MR RO 1 Bt o 3k, e .
MR T B, JFE AT —2E, AT
K3104 J& iyl ) H 225 9k k , ml k224

MR IR ER RS BRI AR . SR LA
i 2 Sl A2, HAFSROR, SRR
am MR IHESE 1, PUmtEtly, HAREMTS
[E155 G (SIS S 7SI ey 2 o (AN ey S
R H 28 g FHUm ML . &P ssim, &1
e W s Bl S P2 A 1) H S A4 X R

LD5009F1 10091, iZJERY S AT 46 32 b Bk 55 1
R 2E, FFSCRRVRIIR it BT (R . G550
%) MR EERIAR N, WSS AANE B
I IVE =i/

PR R EE LRI, B R A ) H 2R
Fif A9 PR, A 4 972.9 kg/hm?; K14016 7~
AR 2, N 49419 kghm?, —HF 7P = S5HAD 6
A 2 (] 1 22 528 B B 25 KT (P <0.01) 03X
— S G AR R4 BT SR A A
SERIEAR—F, bl UL, A9 1 K14016 n] 7E{n]
U Hb DCHE T FhAE

WL XA R B2 R
ARFE BRI  R A B A ™ S 22 (] 9 £ S 1 43
BrW, TEFFERED, FFE RS
Iof 7 FE AR MR A AR B A AR SRR e B, A E
B mE i, B R ) H 25 ) R A
ARFGHROL, D E RS TERE
SE Xk
(1] & I, % =, BEE, £ HOLESHIH#SH

BRG] AT R LA, 2011(3): 532-535.

*4 SRARARBEERMRRERESE

o HLE N R W [ IATTv Pramm
/(glkg) /(g/kg) 1% /' (kg/hm?)
LD5009(CK) 265.78 be CD 489.27c C 88.38 he AB 4091.4cC
14013 288.40 a A 45774 e E 86.42d B 4053.0¢cC
A9 252.30dD 509.13b B 88.22 bed B 49729aA
K3104 230.64 ¢ E 45547 e E 88.66 b AB 26119eE
K8033 284.62 a AB 479.32 ¢d CD 86.67 c¢d B 3606.0dD
K14016 273.30 b BC 51820hbh B 88.79 b AB 49419aA
PRI 2 5 29335aA 53776 a A 91.05aA 44334bB
10091 256.09 cd D 473.57dD 88.49 be AB 45154bB
R5 REBXKE
AEH M eVl AR MDRE WRE FFEK RFSRTE SR MR
sl /d /em /em /em /g /g /em /em 1% 1%
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
HEAY 07600  0.6220 0.7307 0.7158 0.7267 0.6401 0.6607 0.6275 0.6313 0.594 4
MBI Y2 06933 0.6405 0.7270 0.7187 0.7479 0.7698 08017 0.7707 0.6802 0.5918
R . EIHERY3 0.6198  0.7350  0.6866 0.6266 06624 06415 08072 08116 05956 0.7535
KIRRY 4 07206 07016  0.6515 0.6794 0.7124 0.6893 0.6844 0.706 1 0.6597 0.7843
JoRYS 0.7817 0.6269 0.6700 0.8182 0.7161 09244 0.7040 0.7510 0.7052 0.607 8
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HWE. DA PAGRENIE—BR, AR AHAAD G RIoIEIE AP OB kG5 | REMFgEE
w9 it 2 B E Xyo A Biolog GEN I #SLAR ¥ % B Ak %5 € A 5F 04T 8E  (Bacillus vallismortis/subtilis) . FE4745 pH
H 7.0 BIEHR S0 C. AT H 2%, REEE A 200 r/min 54T ER T2 h, % EHMERY CMCase 7& 7

i% 3] 20.36 U/mL,
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Isolation and Biolog Identification of A Hyperthermophilic cellulose
Producing Strain

ZHAO Xu, WANG Wenli, LI Juan

(Institute of Soil, Fertilizer and Water—saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070, China)

Abstract: Using sodium carboxymethyl cellulose as sole carbon resource, a Hyperthermophilic cellulase strain X3 was

isolated from culture medium of Agaricus bisporus in Yongchang Gansu. The strain was identified as Bacillus vallismortis/subtilis

with Biolog GEN III micropore plate. The enzyme yield of strain X3 reached 20.36 U/mL after culturing 72 hours under the

conditions as follows: initial pH was 7.0, temperature was 50 °C,inoculum was 2%, rotation speed was 200 r/min.

Key words: Bacillus; Hyperthermophilic cellulose; Screening; Biolog identification
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