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1 1 (40x15) 1 (150) 1(75) 1(60) 1(1%5)
2 1 (40x15) 2(225) 2 (150) 2 (120) 2(2%)
3 1(40x15) 3 (300) 3(225) 3 (180) 3(3%)
4 1(40x15) 4(375) 4 (300) 4(240) 4(4%)
5 2 (40x20) 1(150) 2 (150) 3 (180) 4(4%)
6 2 (40%20) 2(225) 1(75) 4 (240) 3(3%)
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12 3(50%x15) 4 (375) 2 (150) 1 (60) 3(3%)
13 4 (50x20) 1(150) 4 (300) 2 (120) 3(3%)
14 4 (50x20) 2(225) 3(225) 1 (60) 4(4%5)
15 4 (50x20) 3 (300) 2 (150) 4(240) 1(1%)
16 4 (50%20) 4 (375) 1(75) 3 (180) 2(2%)
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gy R EEL AMOMRRC o PRI BRREFSOBRIER MR MR IR A
(em)  (em) (1) (g) e (g) o (g) Pm (g) 7 (g) BERA(%) (%)
1 129.37 1.00 27.70 19.54 5.56 17.46 2.88 2077.74 342.16 2.38 23.00
2 128.67 1.34 32.77 23.63 3.88 21.80 2.69 2594.20 319.92 2.87 25.02
3 141.77 1.10 29.97 24.99 4.11 25.30 3.05 3010.70 363.21 2.97 24.28
4 139.73 1.11 31.70 31.36 4.53 27.81 2.92 3309.39 347.57 2.99 29.39
5 143.60 1.02 27.00 35.00 3.98 27.18 3.78 2310.30 321.11 2.63 29.04
6 143.87 1.01 36.83 33.66 4.33 38.29 4.20 3254.65 357.39 2.59 25.80
7 143.10 1.21 38.70 25.58 4.33 37.48 3.27 3185.80 277.76 2.61 24.71
8 129.17 1.18 33.45 21.60 5.76 38.45 3.00 3268.25 254.88 3.27 22.64
9 137.27 1.19 37.77 19.89 3.67 37.40 3.89 3665.20 380.78 2.83 24.55
10 135.47 1.08 28.03 21.72 4.93 30.22 3.34 2961.56 327.32 2.18 22.67
11 143.00 1.15 33.27 30.85 4.32 32.42 3.46 3177.16 339.37 2.45 28.94
12 145.63 1.12 26.40 31.21 4.47 32.31 4.08 3166.38 399.51 2.86 23.48
13 150.63 1.11 27.27 29.05 4.87 32.95 4.00 2306.50 280.25 2.63 24.81
14 143.10 1.19 36.43 27.94 3.81 30.40 3.41 2128.00 238.84 2.94 28.38
15 135.50 1.09 25.70 15.92 5.61 29.78 3.24 2084.60 226.70 2.53 23.41
16 141.37 1.19 32.08 16.79 3.83 30.32 3.57 2122.40 24991 3.19 25.03
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73] A 385.48 3 128.49 8.49 0.00
B 66.67 3 2222 1.47 0.24
C 139.20 3 46.40 3.07 0.04
D 54.81 3 18.27 1.21 0.32
E 1178.85 3 392.95 25.96 0.00
P2 484.35 32 15.14
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EF 3

£zt 75 S Sfe FR i H1EE ¥y F{E P{E
E-viil A 0.01 3 0.00 0.91 0.45
B 0.04 3 0.01 3.51 0.03
C 0.04 3 0.01 3.49 0.03
D 0.07 3 0.02 6.00 0.00
E 0.18 3 0.06 14.69 0.00

PR 0.13 32 0.00
BRI A 101.30 3 33.77 6.51 0.00
B 84.29 3 28.10 5.42 0.00
C 262.10 3 87.37 16.84 0.00
D 94.77 3 31.59 6.09 0.00
E 295.71 3 98.57 19.00 0.00

IR2E 165.98 32 5.19
SRR A 263.89 3 87.96 22.14 0.00
B 37.03 3 12.34 3.11 0.04
C 79.19 3 26.40 6.65 0.00
D 21.38 3 7.13 1.79 0.17
E 1215.59 3 405.20 102.01 0.00

R 127.11 32 3.97
R A 0.41 3 0.14 3.79 0.02
B 1.20 3 0.40 11.06 0.00
C 0.63 3 0.21 5.86 0.00
D 1.54 3 0.51 14.26 0.00
E 16.49 3 5.50 152.39 0.00

mE 1.15 32 0.04

2.3 AN[EIAR X s R A

2.3.1  FrEtRR I 22537

L 2 B 2250 T i 2 S R B, X Bk A
Ml e KB R B (A), HUOEBEIE (C) g
HE (D> , ﬁ%ﬁ:éﬂﬁj‘j A2B4C3D4E3; Xﬁ%*ﬁiﬂaﬁﬁfz
R KRN (BE), HREEE (A) AR
JE (B), S E N AB,CDEs; X/NX AT~
MR R (A), HUEBIE (C) Fgpie
(D), BALAHEH ABCDE,; RE/NXAEI 55
Ml e K R (A), HWEHE (D) A

1574
2

(B), mAHEN AB,CD,E;,
232 FEEMERIRE T8

3R 5 AT, C RIERAESRARAL ™ i S/ NX AL
Mg AT 0.05, 7EEA R PN
T0.01, ULWIBEAEXT RARAEAE ™ e B/ NX AE e
AL TS B 7 5/ e a1 AN N Rl L R e 1110522
iR, AR, BRE. DRSS ERREN
Akt PAES/NT 001, UEBISSEE . AR, HE
S AR AR . SRR R NP
PR NDXAEIRE RS A

— 173 —



rRE SRR 2023 (3)

1301 pe49.03 16 R=3.30
140 + R=3.23
_ R=20.25 15 R=1.52
~ R=13.90 R=20.48 R=12.95 — R=0.76 R=1.15
o030 F 4k
™ 120 &KL gy —o—KI
-];L —a—K2 ﬂ\ 13k —|—K2
oot K3 g —K3
& ——K4 ® 12} —%—K4
Sy 100 ®
’ i oy
90
80 1 L 1 I ) 10 . \
A B C D E B C D E
[ SRR
14000 - 1500 -
R=4328.80
13000 R=1908.88 1400 [ R=11728
I —&—K1 13 —o—KI
211000 | =K2 4 o0 | K2
E*: —a—K3 #% ——K3
] 10000 - —*—K4 ) 1100 - —*—K4
Z z
9000 |- N 1000 F
8000 1 1 1 1 ) 900 1 1 1
A B C D E B C D E
SRR SRR
B2 FEMHRMRESHT
=5 FEMRKMAESN
ISy A S AR il EREC)ES ¥ F1H P1H
FURFP ™ i A 1022.12 3 340.71 163.41 0.00
B 79.90 3 26.63 12.77 0.00
C 198.13 3 66.04 31.68 0.00
D 179.45 3 59.82 28.69 0.00
E 94.69 3 31.56 15.14 0.00
s 66.72 32 2.09
FURRAEIRE ™ it A 5.36 3 1.79 82.94 0.00
B 0.94 3 0.31 14.51 0.00
C 0.18 3 0.06 2.79 0.06
D 0.40 3 0.13 6.17 0.00
E 4.18 3 1.39 64.72 0.00
TR2E 0.69 32 0.02
NS s A 7794023.57 3 2598007.86 131.78 0.00
B 957937.15 3 319312.38 16.20 0.00
C 1863509.05 3 621169.68 31.51 0.00
D 1723816.10 3 574605.37 29.15 0.00
E 860766.88 3 286922.29 14.55 0.00
PRz 630854.78 32 19714.21
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EF S
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INX AL A 81859.65 3 27286.55 148.30 0.00
B 4954.61 3 1651.54 8.98 0.00
C 786.40 3 262.13 1.42 0.25
D 4756.75 3 1585.58 8.62 0.00
E 31768.12 3 10589.37 57.55 0.00
BR7E 5887.76 32 183.99
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R=1.82

MFE6nH, ANK, BRE., CHEKENR
RERILaiEER AP PENT 001, W
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WM s DN RAERIEAEH AR AP PR
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F. DHE K EFRAESmES PENF 001, Ui

1251 120
o R=1.60 R=24.03
— ] OF
R 115 F
~115F
< ~ 110
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BRI EEAR A A 0.45 3 0.15 5.41 0.00
B 175 3 0.58 21.06 0.00
C 1.15 3 0.38 13.85 0.00
D 0.08 3 0.03 0.90 0.45
E 0.49 3 0.16 5.92 0.00
R2E 0.87 32 0.03
Rl 2.86 3 0.95 372 0.02
B 0.69 3 0.23 0.89 0.46
C 3.34 3 1.11 435 0.01
D 4.90 3 1.63 6.37 0.00
E 234.74 3 78.25 305.18 0.00
2 8.20 32 0.26
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Effects of densities, fertilizer rate and varieties on agronomic traits and qualities of safflower ( Carthamus
tinctorius L. )

WANG Pei-qi, HU Zun-hong, LIU Xu-yun, HU Xue-li', YANG Jin" (Industrial Crop Research Institute, Yunnan
Academy of Agricultural Sciences, Kunming Yunnan 650205 )

Abstract: In order to obtain high yield of safflower, an orthogonal experiment design of Ls (4°) was used to
study the effects of different density, nitrogen, phosphorus and potassium fertilizer amount and varieties on the
agronomic traits, yield and quality of safflower. The results showed that the density had no significant effect on
stem diameter, but had significant effect on 100-seed weight and oil content, and had extremely significant effect
on other characters. The effect of nitrogen fertilizer on plant height and oil content was not significant, but on stem
diameter and seed number of fruit was significant, and on other characters was extremely significant. The effect of
phosphate fertilizer on petal yield of single plant and plot was not significant, but on plant height, stem diameter and
oil content was significant, and on other characters was exiremely significant. The effect of potassium fertilizer on
plant height, grain number and hydroxysafflor yellow A was not significant, but on other characters was extremely
significant. The effect of varieties on all characters was extremely significant. Through analysis and comparison
of different levels of factors, the technical model with the planting density of 12.5 x 10* plants/hm” (40 cm x
20 ¢cm ), the application of 375 kg/hm® of nitrogen, 225 kg/hm’ of phosphorus, 240 kg/hm® of potassium and selected
variety Yunhong No.3 could reach the best effect of increasing yield and efficiency in the main safflower area of Yunnan.

Key words: safflower; density; fertilizer; varieties; yield; quality
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