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na Dai Autonomous Prefecture by Composite Hybridization

LI Zhihai'?, ZU Wenlong™*, LI Ning’, YANG Qianmei*, LI Hongmei’, ZU Wenzao®, TANG Haitao"*

(1. Crop Research Institute of Sichuan Academy of Agricultural Sciences, Chengdu 610066; 2. Xishuangbanna Voca-
tional and Technical College, Jinghong 666100; 3. Seed Management Station of Xishuangbanna Dai Autonomous
Prefecture, Jinghong 666100; 4. Xishuangbanna Agricultural Science Research Institute, Jinghong 666100; 5. Seed
Management Station of Jinghong City, Jinghong 666100; 6. Xishuangbanna Agricultural Broadcasting School, Jing-
hong 666100, China)

Abstract: Small Fresh waxy maize in Xishuangbanna is a local characteristic maize variety in Yunnan province. In
recent years, with the introduction of foreign waxy maize varieties and natural mixture, the small waxy maize variet-
ies in xishuangbanna have been gradually degraded, the original flavor has been gradually lost, and the market com-
petitiveness has been continuously reduced. Therefore, genetic improvement is urgently needed. In this study, the
method of composite hybridization was used to make use of excellent local varieties and normal maize inbreed line
to form composite hybrids. The lines and hybridization was bred according to the breeding target of small waxy
maize in Xishuangbanna. Xishuangbanna small waxy maize No. 2, a new type of hybrid waxy maize with unique fla-
vor, was bred with uniform appearance, full bearing fruit, uniform grain shape, neat grain arrangement, full grain
size, moderate size, bright color, strong glutinous nature, thin skin without residue, and tender grains.
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= T A8 PO RN A T AR M R FORG T OK R
e B 8 2018-12-10 Frhoz—, B ERZSHEE&EFEE W
EEWE . FH%E A0 &R (2018YFD0100102) 5 19 1] 45 I B 4 B PG XU 4 /IR K 2 T 4 H O A ok
v Al =) L TR S - . 25l
N U N E VU T T
PR 2 (10680 B AR EE Ak sy oA TSN R A EAORG  H IRZUIE
HE R EORTFGE T Rl To B IR S SRR A R LT R Y KU
BIEE A, 9, RRR 20T, E-mail: 72wl 741216@163.com ZREE M HE M E T L E NS, AR, S
EiEE,B, ML, R R, E-mail:13808068781@163. 9#%%@5/\]%}\*[]3&‘%;{52% , Exﬂwjém/]\*ﬁ%z&*

com




2 AoAb A& e BE s 441

dn A2 A2 IR AL A KR B 2k T s )
AN B S, P OBURRCAN 8 T E IR M Al
15 PR R 2 A AR TFJE T 04 XURR 40 2 /)
Wi BRI

HARZIEE =S =AU EAFEAECA
LRIWIRL . W RMEGS T 2 %A (A
LR R AR, JFE R RE, R S Hintk
ARG e 5507 FE A, SR ik B H A PEAR B Bl |, B
oy T I H e A R T A

1 M#EF*

1.1 BEMBR

[P EL VAN o UGS N = SR AV g i
GER AR KUK () SRl b PR R MR AR
PERFNGC I, B2 T+ 0 T 5 5T .

B EARER AN SRR SN SNE S
PR BRSSO TR AR ; R AR A — B TR HE
GRS B R e JCAE B R AR 38 R/
RN R CRE S (RN Y =Y ) R AN E
Pio ZEA S EORZE B SRR TR
SE KRR R RIS | T R R, A
RIFECN XU AR . B ads B AR 2 B R O A
KEBES G , Br o de /N EERG L BORT R 2RI AR R
KL REFE ML, AR B A 2 B o R o i )
M b 22 e 5m 0B R e A BB R RS
17 35 F1 24580 5 HEAE 0 A S ~ 84>, EHh K, UK 3
e, 78 M i i L 5 T AR b, RS ZE AT AR AR G
Huggs
1.2 BMRAE

e 2 A M R /N B K B B % IR
AT Y E SR . R B AR AL A RE R 4T
B/NKE BB A S MR . T AL T
WU H 58 VA W B2 22 28 55 T vk R R BEAA
AR A, S5 A RS E R
MEEA R T B BEA I8 7 8 GOSN
PET™, m bt 2 e B BRSBTS i TR AL
RIAZ R, UMNE AR, i A R 5T 5 x
AR RN R /IR T K A 2 BUORE K i 2
B R W T P/ e B/ TN | LB P U N K SN 2
NN Ay = AN SLE A [E] B S e Sl N
JoT 5 T B R R E AT A E R H AR A P SR
Y /I AR R
1.3 EFZ
1.3.1  R¥HA

/NG K b Ty R P SRR 4N A TR N )

22 AN /INHEG K Ml Ty R G G )R R S
FEE S IR e BRSNS
PUAR B0 T s Sk R R EFE SR
Tl oK AL RIENE AR EA,

MEEHEEKRKAZR:UMRERAXLR
W8-2 NBHRZLEARZ —, ZAREHA MR A
ZEF (Mol7/340) R BEA, 534 6 ML R A2 8 4 &
MR A ALK R XA HEAT N T B8 6 Wi & Fh FH
o B EK AR 48-2 — LA S 5 Bk
R B ELr GERNTETT . L4822 N EARZ —,
BRI OS IELI 25 HEE 13 4iHe6 5% 4
MM A . % H S FR R 200 em, #0755 60
em, B EC 19 A BRORDH: R RS A, b
BRI AL B2 kst WML EFELLET
129 do HEREER, FHIK 30 em £ 4, — A
10 A7 40 B, Bl 4n sl g o, 3 4R B /N RS
SO IR IR B B M, — R K
KymtiE 8 do fE2241 €, [0 A M@, K 18 cm,
FEHL 4.6 em, 7542 0.33 em, 1 145 17, 517 33
A R, R TR B A, T
132 #“FEE

2010 4F 45, F (1) S < 2B KR ) x48-2 5 (1
AR ) < B BRI AT A 2438, 16 75 BUML 4
st A3FETRALTEEFTER, mAH
WX25, HAFAE Ky G ok gk AR KHE , bR A
PEHL, PO 5 R R R g 16 ~ 17 Bk R
147 cm , BEA7 {5 70 em; HERR /P KE 8L 8 ~ 124>, 46
BB 00 BB 13 om, BT 12 ~ 1447, T
gt BRI [l TORCEE 150 ¢ 2 F 190
ds BodE - HURNEESS L BURG

B A WX25 LA WX26
2010 FFFF  (FrR<dm) x48-2
| (R < B K23
2010 AFAK St So 2010 EFK it So
2011 & ik S, 2011 4 st Sy
2011 R skt S, 2011 R st S,
2011 % sk Ss 2011 FFk R Ss
|
2012 FFFF Hk Se 2012 4EF Fit Sy
}
2012 4EE SRt Ss 20124FE FtSs
2012 & stk Se 2012 Ak st Se
MREE, w4 WX25 X PEIREEE, 4N WX26
|
NG 25

& 1 BRERIYURBEAWMA/NMEERBTARELE



440 TR ST AR RV XA B £/ I TR E I 3

DL WX25 MEEA, LL3E B P XU 20 Fh 5k 7 b
FE K A8 Fh R 2223 "R A WX26 FAC A, 4
Fic 3% 32 A P SRR A /NG 25 (LR 1)

2 ZR 55

21 E¥=EER

41 B 5 — I T g 5] 2] 2L | i A AR T I £
T 5. R RS 52 R AN, M
PRt 8 48 75 i &t T BR8Pk R ROR R
o BRI LR b REREE R BR RS AME T R
0 JC M 55 N A 25 il R B e s 55 L5 Y
e A1 /I T R S A A A DA b A S il B e B
g LA DA ) 3 R L A K
b — MR H 2, 1625 b2 e R R AT
SO 5, AR AR 2 IR R 5 HEIE R, R
SORE B B A R B R A B S . B
PRIt v g bR P 08 BUEIR T B0 5 LR B
MR B17 ~ 18 A Bk 75 170 em A7 55 80 em /2
A HEAE TR 18 ~ 224 EM i K L2 IR 55 2
K 15~ 17 cm FEHL 4.3 em TORAR FEITH 12 ~ 14
17 ATRIEL3S ~ 4000 TR —58 R 1l A
K31 g i IN TR 71.4%, TRIRE 1.3 em, BT
REER /NBER 506 , Ui se 7o, SR KN ST,
R, A TR RIS . B AR 2 UK 80
At A B 2RIk 126 d &£
22 M

2 7 A A KA AR BT 2014 ~ 2015 4F 2 4F
N TS i B s LR BER /NI | 56 /%

B SO 2R
2.3 mk

Lo AR FB AR 7 b S5 A M A 56 a0 (R
B I E , BTE R 63.17% ST HETE RS 93.1% | HLA% T
3 4.38% . BEURAN T2 9,

Fig HE G B K JBE i A8 b 32 AR 5 A AR
WL TR B AR 0 3 IR ORI ) XU | 2 i
Folr Bz RS B 565 2% 28 O B A b LG, ANAR 2 45 4%
A B 5 24 A 7 L S SRR R R 23 HhAR AR .
231 HEEZRRETHFAR

IINK 25 BB PR < AR R N A R, R
— 0, AR AL — B, TR L HE S Y K
HL LB A 60 G S8 2L B sk s Fokn
ES IS W TN L I e Ve L P
HE Al o 28 23 JERCE TR A A RPN A R, R
INFEAS — 5, R RO R R AR — B, DR R AN
W HES B ST R R 25 B R e AR, B it
sk ;s TR RS 22 B, FEAR<T em, Bl
WS, TCEEAR AR T 5 kL, VKR 25 (29 43 ) fE
B E K BCE S GOV o A T B R OR 4% 23 (24
55 ) o
232 HAZAEELRA

INKG 295 ZE R T AR R, €015 B R
PESR, RUBR AT, ZR Wk 4y, S R o %o R
K5 23 78 0T UMK MR AR, £ 5 e e MR A
5, KUBRIT | 2 O 4, SR R . /R 25 (69
43 ) 6 B OK 2K A 5 LT O R AR R 45 23 (61
(R 1),

F1 BHEEXZERRRITS

PER AR % i Ok V) IS W R R ZE ARy
VT 43-70 Fl 4~7 4~7 10 ~ 18 7~10 7~10 10 ~ 18 42 ~ 70
IR 25 7 7 18 10 10 17 69

K23 7 7 15 8 9 15 61

233 HAEFERER

/NH 2 5 R R OK A SR 3 98 4, Mk
K B oK i — bR . X IRR 52 23 fE |
TR ISR N 9257 (K 2)

®2 BEEXRRREFRIER

B34 1 2 3
/R (=53) 90 75 60
N2 98
K23 92
24 FEFRIY

241 #HasEE

2011 4F 5 28 (2012 4F B 2= 43 0 75 14 )1 48 e %2
7 PU XU M Sk T S s A T /NG 2 5 4 & /N X
YE RS, /N IX T K 6.67 m?, B AL 7 il 16 792
kg/hm’, X HE K 5% 23 14 77 2 414 ke/hm®, B i
B R o
242 SRy

/I 2751 2012 AR A ZRAE VU XU M S5 L Tl 1
B FEAT R AR, B 47 54 18 900 kg/hm’,
A5 IR K 28 23 (77 17 16 800 kg /hm?) 3 77 2 100
kg/hm®, 34 0R 11.1% .



4 B | | A A 44 %

243 % 5k

ZHATE A AT PR Z A4 R ol .
2012 4 = A AR, 3477 5 14 961.0 kg/hm’,
F X HE K 48 23 14 77 1 680 kg/hm?, B4 1 12.6% 52013

R ZE A R, T 8 14 952 kg/hm, XS
WK 58 23 14 7 12.4% , J& Fir 7 4 51 265 147 52014 4F
Z s ERE FOR AR IR B R B LT R R
P2 UG, B X R 7 9.6% (% 3) o

x3 ME2SEZRKBRTE

Ay TR Xf R /N 25 = i (kg/hm®) Xf H7 4 (kg/hm?®) It CK+%
2014 44 HFIX K23 12 297.0 11 3445 8.4
2014 44 1 K23 13 575.0 12 186.0 11.4
2014 4F & FLIREN K423 12 8385 11 757.0 9.2
20144F 5 St K23 13 936.5 12 376.5 12.6
2014 4F 5 B i K423 13 879.5 12 294.0 12.9
2014 4F 5 B K423 12 628.5 11 617.5 8.7
2014 4F 5 1 K423 11 647.5 10 825.5 7.6
2014 4F 5 I ie K23 13 065.0 12 108.0 7.9
2014 4F 5 il K23 12 789.0 11 809.5 8.3
2014 4EE XLIT. K423 13 081.5 12 034.5 8.7

-1 12 973.5 11 835.0 9.6

244 =#HHBRBKE

2015 ~ 2016 AF A& =2 M = 1 44 B B K
XIS, PR 2= DX 24 77 45 R 10 579.5 kg/hm?,
b X B ES AT 5 15 0™ 10.5% ; A= 7= i 46 fif 0 47
A7 E 11262 kg/hm, X B2 £ 15
77 0.6% , LS AP S 30, R M A
R FH 2 5K i A A RE AR E L 2017 4R 0t 5 F A B
sl L H A o
25 EERXE

A E A AR AR R S S
A A oK KPP

3 kbt

P SRR 44 /0l T K Bl R ) A A TR B D
7 ity b e AUBR B SR L R e SRR S
ARFNGC A, 42 T4 5 BT PY XU A /G 2 5
SMIE 23Rk R BE A5 SR, TR A0 5 BB R —
B TRLHES ST s ORI RIS | 6
5o ZRAR RIS A, 28 R R U R R
SR BTG ORISR, O L AR B T P XU
AN /IR 5K B9 MR UK o B PR B TR D
B HRAR LA, PUEIME G s 18 248 2 il B b, 3%
B DL 7= R PO LR AT R ARFAE o

M5 AW I5 3% , 5850 I 24 A 5 9%
U, R B 28 S AT I &, B B RCR R
b EERZEREWRFE T2, J5 10

RV E RIS EARTRET
FUAR PEARAL 5 S A7 2 Nl i R B gk 5, B ) T
e T RAET AL A . BRSO TS, B AR
KRR WA T TARR, P T 18 A B A2k £ 2%
o WOFSEETRE M E GRS A KA )
RAR—FAZERT, FEEENE,ES
W HMIEIG AR A EE 2, DR BA HiR
PEAR M 5 S50 B PR 1 3 ~ 5 AN 57 T 95 05 R HL o

S5 Uk :

[ 1] SRAEER,ZEHath, B s, 5. Fim A S X E KT ML AL
T E RO R AL, 2003 1 46-51.

[ 2] BR¥EEE SR, S0, 55 . V9 XU A RR 6/ K
2RI IR R = R AR, 2015(4) :39-42.

[31 % wk,2 #.R0 W, % 70 SUR YN RE B K by Rl sk
& ZREE AR BT T]. oK BFAE,2013,21(2) : 17-23.

[ 4] ZE8M, THa FLI BT, &8 /G 1K 5 Al L 351 50 4 4
Ul =E4l,2015(12) : 44-46.

[ 51 fracd, 8E%, SRS GRS RN E R H s &R R
(T, 75 Mgl B2, 2007, 32(3) : 23-25, 31.

[61 fif /&, 5w, 230k Ek LRI 341 T 50 H
[J]. EKFH¥,1999,7(2) :27-29.

[ 71 AP A M2 38 Oy ik (1. BEPE MOl B L 1973 (12) -
28-33.

[ 81 BM3E, 28, Wl ls i, & AR Sk EEAR L RN
9t A% A DG B AR A BT[], 35 MRl B2, 2011, 36(1) : 4-7.

[ 9] sk3CE, B, RIEE & P21 K8 £ R P TTAY #e)
R SERE )] R BR, 2015,43(29) £ 127-129.

(T#HFBR)



44

ARSI 4 - - ek b R R HUA 22 B 2 i T SR WS 93

S % Uk :

[1]

[2]

[6]

[7]

[9]

[10]

[11]

[12]

PETERSON D M. Oat antioxidants [J]. Journal of Cereal Sci-
ence, 2010, 33(2): 115-129.

MARIA S. Phenolic compounds in oats [D]. Uppsala: Swedish
University of Agricultural Sciences, 2008.

Kilei A, Gocmen D. Phenolic Acid Composition, Antioxidant
Activity and Phenolic Content of Tarhana Supplemented with
Oat Flour[J].Food Chemistry, 2014,151:547-553.

Be  Jr, HARTY, SRR, S LM m AT SR T AR
St G VER S (D). i B, 2004 (5) £ 82-85.

Peterson D M, Emmons C L, Hibbs A H. Phenolic Antioxidants
and Antioxidant Activity in Pearling Fractions of Oat Groats[J].
Journal of Cereal Science, 2001, 33(1):97-103.
FEFFMNE Y TR, H EEZHILEWIRINT 2 )
YA TEPERYBEFEI]. b B 24z, 2010, 10(5) « 14-21.
T e i, BRI, B SRSt L A A 7R il I8 R R AR T4 B
WA FATE DTN AR A2, 2013,38(1) 1 75,79
Galan A M, Calinescu I, Trifan A, et al. New Insights into the
Role of Selective and Volumetric Heating during Microwave Ex-
traction: Investigation of the Extraction of Polyphenolic Com-
pounds from Sea Buckthorn Leaves Using Microwave—Assisted
Extraction and Conventional Solvent Extraction[J]. Chemical En-

gineering & Processing Process Intensification, 2017, 116: 29—

Weae, 5% P EHIENS A A% G R B I A B 4R B
B4 Z M T2 5 ] & & Tl #BH , 2012,33
24):277-281.

ZENIRG, TERE B, AL 24, 55 BRI R ISR S A 2 1 T
ZWHFE R 5lAE ,2015,28(1) : 60-62.

T REIRT, B OXUEE S 1l T vk O T 1 R LR
A S ER ] & R, 2007,28(3) : 117-121.
WICRFIE , P A, A A%, 45 L T Tl B B R i v
fil T2 ARAR]. H 24,2011, 42(5) : 886-889.

D

¢ 2

A
o

—~

9.999.939.239.239.239 9.999.939.239.239.239

9.999.939.239.239.239

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Pan X J, Niu G G, Liu H Z. Microwave—Assisted Extraction of
Tea Polyphenols and Tea Caffeine from Green Tea Leaves [J].
Chem Eng Proc, 2003, 42(2): 129-133.

WV REE AR DA A AT T B MO B R SR IO
b 2 Z2 8 0 T4 PR AR W db Aol B 24, 2014, 53 (9) -
2130-2132.

OO, FEF 20, 3% K HE ik IR i 10 1 3 A R bk i S 2
193 52 45 il — R 75 D 4 T 25 (00 0T g ol R 2 Ak CH AR
20 ,2016,37(6) : 75-80.

ARLL, F OB, TSI, & SR LA B R
Z RGN PEIE(T). &8 TalkRBHE L 2013,34(3) : 232
236.

SRR TR T 0 =0k 48 22 22 1 0 M 1) 52 el B HL 78 5k
A I [D]. K PR B AR YT\ — % B K2, 2018.
BRTE , s B ARRETe , 45 | T A 0 ) v 4R UG 2 £ )
1 T ZWEFE . R A= 4, 2017, 32(11) - 123-127.
W25, THOME, W IH 55 88 b 20 R B 1 1Y
W WEFE D). e db A 2441, 2007 , 22 (34 1)) - 48-51.

KUK W g LR AS (] $ 00 1% e 22 S 2 1 & B
S T]. £k Tl BHE L 2017,38(20) : 183-189.

PIGedE, B 58,2 R , 45 AN IR] Jy ik R UK 2 RS I 2k
W B AL ORI A AR TG R A D) A Tk R
2014,35(15) : 54-57.

TAER, T WA R A AR R 2 T AR ().
o E A 2R, 2012, 12(6) £ 56-65.

XUALAR 38 ) w7, s G, 45 . 0 22 5 22 1 % 1Rl B 4 B
LAUFEN] B amAsE 571 % ,2016,37(17) : 55-58.

BR W AT T, WeHh 55, 45 . I e B 3 BBU 0k A2 B 2 iy
LA R 5 0E Tk, 2017(4) : 26-29.

WA A< . T ik 1 10 4 22 A B R AR T 1k 1 VR FHAIL AR (D] A% %2 -
PEALAMABL B R4, 2016.

Adom K K, Liu R H.
nal of Agricultural and Food Chemistry, 2002, 50( 21) : 6182—
6187.

P, W%, TR SR8 T A4S 210 0 & A T - ik ik
IR T SRS th 02,2011, 42(7) £ 1309-1312.

Antioxidant activity of grains [J]. Jour-

9.999.939.239.239.239 9.999.999.239.239.239

o

PRI RIIRIT QIR R399 5 DI FIFRITRIIRIIRIIRI 2395

(L#EF4m)

[10]

[11]

[12]

[13]

[14]

B =R T K R A R A (7). i ol B
$,2002(1) :55-56.

T J . R X K S R 22 S 0T R (). K
AP, 2018(1) : 1-2.

R BE, E MG S SRS AR ORI AL S R
JEVFA AR S [T]. K HAR 24 B 2 41,2009, 16(2):5-8.

T 2R AL B, A AN T B AT X P R A K
AINEORE AR R B T A B R (T, W7 VT ARO B2 2015,
56(10):1538-1541.

PR PN 3 R K Y 25 A R B HEAR (D). 5 Ak
WL RL2E,1994(4) 1 16-17.

uuuuuuuuu

[16]

[17]

[18]

[19]

[20]

EaE L, ELCBEM,E RDERALREER N
REC G 1 B 2L AL 3o BT D). AR LA lk B 24,2016, 41(3) -
14-17.

Bk E L TR A THSUR N RE 5 OK 3414 JERLIR
S 9E )], AR B 8 TR, 2014 (8) - 146-149.

WRAE , XIR 06, FLAE 58, 55 NORE Bk & A B R 4R MG &
K AL REF] BB, 2007,15(S1) : 140-141,145.
XUALHR , SR AR, (0F 5, 45 ok = H S & 48-2 ik
HHFFEIL DU R 24246, 1993, 11(4) : 495-501.
IR R, X5 A . Bt MURE KT R B R0 Q0T SR Ry
[ [J]. 5, 2008 ,27(6) : 77-81.

RPN QAR B 22 58T BGEAR B iR 1) 2 i e 34
JBe A F1 5 B)]. i F,2017,36(10):69-72.



