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arid natural grassland in 13 cities and counties of Ningxia could divided into three grades;meteorological quality of the

semi-arid natural grassland of 6 cities and counties of Ningxia could be divided into two grades. The most important

meteorological factor constraining Ningxia primary productivity of natural grassland in arid areas was precipitation from

April to September, followed by annual precipitation, humidity degree, and annual evaporation. In contrast, the most

important meteorological factor in semi-arid regions was the humidity degree, followed by precipitation from April to

September,annual precipitation and frost-free period.

Key words: meteorological factors;primary productivity;natural grassland;grey correlation grade
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BB B 7 B 1A MR E B R = 1T
2008 4E4¥ HJ2002 541t ATE AL T IR L1 5
ZRAT, BAHA 120 =1t M EERRE,3 d 5L
BRAAE, R AT MBI RR, FRA 7T d ATHEE
RFPF. 2009 SEAEEE Fy ARFIZEASERAR, BE AR K/ R 120
Bk, BREE 30 cm, 47HE 40 em, BfAIRBISRH A H B
AFERF 1A SCABERFIXT R A Fy AHE AR 45
P —41 SR FAARR R B B KSF . A kR 85 %0 SRS (53]
Gr—HUREIE . T AE MR AR A SR DR 6 R R L 2R
FEREEE EAME - B ARG R AP R E R KRR
&, B F AREHARREDLAMEL 30 ANMRESEF TR
1.3 HHEathr

HRLHE W (MPH) | /5 3% 0 % (BP SR A0 9%, BPHD
L B AR AR # 48 # (HKD 809 . MPH (%) = [(F, —
MP)/MP] X 100; BPH (%) = [(F, — BP)/BP] X 100;
HK=[(F, —CK)/CK] X100, ®H,F, FZFhEXHE,
CK Jyxit FRRIUE , MP XGRS 3418 R o 3R {8, BP 23X
FEHEMR B — R AN ER R RE.

IR TR B XSk \Liu D F' {5k
AT EA MR B — KBS 1 (GCA, General combining a-
bility) 43 7. (48 4t i1 5 4b B H1 Excel 2003 f1 SPSS
16. 0 #AFSE A

2 HRESH

2.1 A5 F AURERB ORI
BB XA A HJ2002 AIHE AL A RS R 66 R A1 R
P A5, ARG A9 B AU RS R BT T

Bk, 4RI 1. W3R 1 A, B4 40k HJ2002 R 52
ERERBN B, 10 DN ACABRH R SLRE 3 R B
L6835 49 10 4> Fy ACHPRHI R SE A L ¥ R BLAL
o, SERFH,HXT HI2002 #0505 s 60 5 3
PRITH 55 A7 A RO (42 1l 32 DX ) SRR R R B T 1

1 AN
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Table 1 The color of F; mature fruit
BARHRE B E XA RHREBAE F1 %5 F1 RAR L
Mature colour female ~ Mature colour male Code of Fi Mature colour
parent and fruits parent and fruits generation F; generation
Gx07-09(£L£4,) F1-01 AR
Gx07-06(4148) F1-02 afe
05-13(£L£5) F1-03 afe
Tj245(4L£8) F1-04 FAR L
HJ2002 GO5-3(£Lf8) F1-05 FAR L
FHE x07-11(££8) F1-06 af
GO5-1(£Lf8) F1-07 af
xhB(£L f5,) F1-08 af
05-17(41£8) F1-09 af
05991-1(£1.65) Fi-10 AR

2.2 LRPRAFP PSR B TR 2 S AT

Xt 8 NEBRZMARBEATZREST, thR 2 7]
LA RARAR F ARBHR X AR 225728 B2, F
ARRNRGR Z 1] i 22 57k B T 4 B 27K, R SR A A Ty
ek R M T R B bk 7 B P S R B AR K
SEPIR L N UGN (W) A7 7R A B2 S . DT
— XX 8 MR HEATEL A S04

x2 LEMBRFIR 8 MREERFESHT
Table 2 Analysis of variance for 8 agronomic traits of chill pepper source
AR SRR Wi Eviil TF IR k=i BARRGE A SRR RBK R
Source of variation Height of plant Stem diameter Extent Yield of single plant Number of single plant Average weight of single fruit Length of fruit Width of fruit
FEA 1 155. 41 0.01 29.15 1591. 31 39. 27 5.29 6.93 0. 04
FA5 F {4E 58 298. 47 2.16 21 886.79 11 190. 45 7.00 287.10 578.58 4. 95
Rz 5 554. 70 0.70 7 165. 45 10 991. 36 9 359. 49 136. 28 244.91 1. 41
Ffi 20.99 % * 6. 14* * 6. 11* * 5.70% * 4, 25% * 4,21* * 4,.73* % 7.02% %
e ox x RFIREF KB BE Q. ODIKF; « FRZERIBH BE Q. 05)KF, T,
Note; * % significant at 0. 01 level, * significant at 0. 05 level. The same as below.
2.3 —ECA S50 x3 —RESHNFTESH
2.3.1 7:73‘1%53’1‘)? ﬁﬁxd‘ 8 &K%'ﬁ%ﬁﬁ?—ﬂ&m% Table 3 Analysis of variance for GCA
TIRH (3R 3)RW 8 MREVERK— A S 2 I L PEIR Agronoric ai ERKW gy
%ﬁ*&ﬁ%%ﬁ,ﬁ*%ﬁ‘i*ﬁk%%ﬁﬂ%ﬁﬁi% e P Sourceg(f;;:iriation _ SFO‘;alue
. N eight of plant .01 % *
%%?ﬁj% 5 &Kg'ﬁ%ﬂﬁ*&ﬁ%ﬁﬁo lﬁlﬂﬁﬂ]ﬂ:— 258 Stem diameter GCA 9 2.50*
B I\ 7 JF & Extent GCA 9 10. 45* *
AT RA ) — L B RN AE 2R EE Yield of single plant GCA 9 5.02% *
2.3.2 Mgt R 4 AT ORI EAR R — MR A K BARRZESRAL Number of single plant GCA 9 3.35%
— — N 2 SE B L E Average weight of single fruit GCA 9 6.11% *
Fl— AR AR () — R ) AP BUR (A k2 A v it of s it GCA s
$3. ZEURRFA L BT GCA XM A S B IA 5 wthof e s s

05991-1,G05-3 . xhB, L X et BHERIL E M A —E
O A 5 2500 A0 X RN (B 88 R A 05-13,GO5-1,
Gx07-06; FF J& fF GCA AH X 3 M BB K AIA 05991-1,
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FEABREH—BEA F. 10 Gx07-06,05991-1 {7~ &
IR 2 MR, B REGS R B T YRR EWEA RS
GCA % 7 {8, W) H: B 4k 7= B GCA %% b {H 1B & ; xhB.
07-09 F) BARR 25 S50 GCA 80y B Ry i, 1B H - 2 B R
H GCA ZR 5 R » Bk = B R BB R A GCA UM 5
LB R I — A GCA f B A5 58 i, B
F—H R GCA FBLIE MR , H k™ & GCA

PR, 20 xj07-11, PRIt , 24 308 7 Bk 7™ R B 1o ) o
I, 225 5 S8 B PR 45 R B 7 3 B R B GCA B {E
WM. T —BRESHE—ITREESHESIFEF
HA AL T AMRR A P 2R B, WU R R A A L
B S K S, — AL & SR R A, AR A A %
BERBRLF . N X 26532 AT ARy R BRUR U8 95 4
B AL R RA .

F4 — B A J1 R B 5 #
Table 4 Analyze of GCA
KA Wi Eviil IR k=i BARRGE A SRR RBK R
Male parents Height of plant Stem diameter Extent Yield of single plant Number of single plant Average weight of single fruit Length of fruit ~ Width of fruit
07-09 5.21 —0. 06 —9.00 63. 84 —8.77 1. 96 2.81 0.34
Gx07-06 16. 88 0.13 —4.00 277.17 10. 23 2. 39 4.24 0. 35
05-13 3.55 0.27 2.66 —271.83 —23.43 —1.40 0.24 —0. 06
Tj245 13.55 —0. 06 —2.34 —44.50 6.23 —1.26 —0. 39 0.13
%07-11 3.55 —0.07 —2.34 —73.16 12.57 —2.29 —2.52 —0.09
GO05-1 23.55 0.21 —5.67 19.17 3.57 —0.15 1.41 0.09
xhB —11.45 —0. 20 —4.00 79. 84 —5.00 1. 60 —0. 96 0.01
05-17 23.55 0. 04 —7.34 38. 84 30. 23 —2.31 —2.22 —0.38
G05-3 —18.12 —0.09 —14. 34 —263. 83 —30. 10 —0.10 0. 34 0. 00
05991-1 —60. 29 —0. 18 46. 33 174. 45 4. 57 1.57 —2. 96 —0. 40

2.4 FFLHE DT

A FEARARAOHEE P RO R RO S0 s P
TEROLR 5. R 5 ATALERIT RS F A1
AR R BB . 5 ¥ TE [ O 5, i EL AR 22 AR
Ko EEARMEEEATOF R, R 5> 2> F
BRES BT B> R > BRSERESRK>IT R
B, B AT & R ERLEAE S RYEE

50% , BpkFm B A Y IR IR R 7026, Bk EM
BT AR SRR S DL B R SR AR S B B i SR L B
F40.39% F1 31.95%, ¥ T FE AL H K 26.80% F
19. 69 % , [F] s Bk 7= B 9 A i 4 A, P SR AL B AR IR
S —25.95% ~ 108.20%, ¥ W % L # M AL IE R
—28.60%~87.95%,

x5 ZRTAFF SERBRBRH
Table 5 Heterosis of each character of hybrid
[:2N R (MPH) MPH EfR#AE R R R (BPH) BPH EfE# A& bR (HK) HK EfR#AE
Character SEHIE/ % AE R/ % PCPMPH/%  F¥IH/% AEHE/ % PCPBPH/ % FHIE/ % AE R/ % PCPHK/ %
% Height of plant 31.95 —6. 39~59. 67 90.0 19. 69 —30. 20~40. 45 86.7 18. 87 —31.20~38. 43 83.3
254 Stem diameter 11. 98 —8.38~32. 96 66.7 2.41 —25. 68~25. 44 60.0 26.16 6. 45~52. 80 93.3
JF ¥ Extent —39. 16 —58. 86—34. 60 10.0 —50. 76 —60. 30~—0. 36 3.3 —34.10 —54. 80~32.75 10.0
$%}tﬁ 40. 39 —25. 95~108. 20 70.7 26. 80 —28. 60~87. 95 70.0 23. 10 —28. 20~75. 45 76.7
Yield of single plant
4t
ﬁﬂ@n%ﬁ 16. 25 —24. 30~39. 56 66.7 0.13 —40. 36~40. 80 53.3 1.13 —39. 76 ~42. 20 50.0
Number of single plant
A
q@‘gg@%i verage 18.30  —30.00~60. 10 70.0 6.27 —49. 80~59. 30 63.3 24.25 —7.92~46. 50 70,0
weight of single fruit
K Length of fruit 16. 70 2. 60~40. 53 93.3 9.04 —6. 30~40. 47 86.7 —2.17 —14.90~16. 15 36.7
5% Width of fruit 14. 18 —14. 80~45. 27 73.3 3. 90 —22.10~49. 83 53.3 49, 10 7.10~85. 75 96. 7

2.5

— LS S SRR K F

B —BEEC & 1 RO AE AR X 8 . Bk B 5 —

HRYEZH A B B 7 B M — & BN A
SrAILE 5 AR GREARMEHE 3000 3L H A 5
AT GBI <3000 2K H A . R 6 /A1,
SR LA B ) — BB B 0 RRUBEAEHR LU e 5 T 5 L 94 4

e SN AE B2 IEAR SR B S 2R 5 DR I, 7R R B2 A0 35 A
WA, O T AR B T B AR OL S T AR AL
P XGERLZ R GCA UV E = 1.

x6

Table 6

SR BABHESHTERE—RES SRR

GCA and yield of 5 higher and 5 lower heterosis combinations

R #4H & Higher superiority combination

5543414 Lower superiority combination

#H-4 Combination Bk & Yield of single plant GCA #H 4 Combination BAkkr= & Yield of single plant GCA
HJ2002 X Gx07-06 929.0 277.2 HJ2002 X G05-1 671.0 19.2
HJ2002<05991-1 826. 3 174.5 HJ2002 X Tj245 607. 3 —44.5
HJ2002 X xhB 7317 79.8 HJ2002 X %07-11 578.7 —73.2
HJ2002 X 07-09 715.7 63.8 HJ2002 X G05-3 388.0 —263.8
HJ2002<05-17 690. 7 38.8 HJ2002<05-13 380.0 —271.8
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SERARRF PR, FE LR BT P B SR A B, XU
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K, RYEIRZ 209 E] , T B A s B 2 4

Bl A 5 2R X R R 2%, Wei N R %0,
A2 AR X BRASR LR AT A S AR B, B AR
HAK REAMRAEN—BECE 2 5REREE
F175 22 AEBI K, — B & 1 7 22 B AR B & 1 7 211
3.6~6.2, B ARE FK R IEAR R BAE LN
PR R 3, BAERON RIVE AR/, 2 PR B ST IE
B EERE— RS S FZE R FREES I
25, LIRS A . IR KSR TSR 58 T — i
A ISR R R KR, LB — A 7 A
A HEETEEE. BTARKEBF R B2 B R AL
BHE VGRS EAZ —BHEA KRR —BE S S, M
H—B i A 7 U T Bl i 4 A A A R
RHGIZRB ARG R B —450. KB EA
Gx07-06 F1 05991-1 BAR ™ & GCA 47, i An L 54 3
KB 75 %0 56 %6, Ky P A R R A W] F X B SR AR A
B R R R S T B B MR B S A .

BRI, & R R SRR AR >3020 2%
ST AW R A B AR <30 X0 S PR H g
S I LLE IR R OGS A R i — 2B S
SEBERCHE, R0 45 S ) 38 54 4 7
FEHEIRTOAMIO A 5 2% MR A — 2
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Study on the Characteristic and Heterosis of F; Which Using
Yellow Chili Pepper for Female Parent

ZHAI Xiu-ming,SHAQO Deng-kui, HOU Quan-gang,LI Jiang,ZHANG Guang-nan, LI Li
(Institute of Horticulture, Qinghai Academy of Agriculture and Forestry, Qinghai Key Lab of Vegetable Genetics and Physiology, Xining,
Qinghai 810016)

Abstract: One yellow chill pepper and ten common red chill peppers were used for the eleven incomplete top-cross. The
heterosis of each character,general combining ability was analyzed based on the data from field experiment and were used to
classify heterotic groups by analyzing general combining ability of eight agronomic characters. The results indicated that the
heterosis was ubiquitous and positive advantages were performed in most characters. All the characters except its canopy
showed a positive heterosis,having a higher positive heterosis over mid-parents, better-parents and standard heterosis. General
combining ability and heterosis value was positively correlated,the yield trait of Gx07-06,05991-1,xhB,07-09,05-17 had the
higher general combining ability,and were involved to produce high yielding hybrids(exceed standard™>30%) ,the value of
Gx07-06,05991-1 that exceeded standard was 75% and 56 % ,both of them were good parents with high yield,which could be
used to produced the new varieties of chill pepper under the environment of Qinghai-Tibet plateau.

Key words: hybrid chill pepper;general combining ability; heterosis
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