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Abstract: The study was aimed to breed new coffee varieties with good characteristics for improving the yield and
quality of Yunnan coffee production. Arabica coffee hybrid F; was introduced from Nestle R&D Center in France to
Pu’er to study plant growth, fruiting characteristics, yield and bean physical properties. The varieties are 107, 117, 118,
120, 121, 10x25 and 12x25, and the control is T8667, a widely planted cultivar. The test sites were Simao, Ning’er,
Menglian and Jiangcheng. The results indicated that the plant height, stem diameter and crown width of the 3-year-old
plant for the varieties was 84.20-175.00 cm, 21.69-53.34 mm, and 74.80-165.30 cm, respectively. All test varieties
were dwarf plant. GPFA117 showed thicker stems and wider crown, 118 and 121 had better crown width than the control.
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The number of primary branches was 34.00~62.20. The longest primary branch length and diameter range was
43.40-89.00 cm, 4.86-11.40 mm respectively. The varieties with excellent performance were those with more number of
primary branches, strong and long branches. 117, 118 and 121. 10x25 showed longer primary branches than the control,
and the primary branch of 107, 120 varieties was thicker and longer, which can also be used as a good trait in future
breeding. The least number fruits per node were 12x 25 and T8667, and other varieties had more than 15 fruits per node.
The variety 107, 117, 118, 120, 121 and 10x25 had the highest fresh fruit yield per plant and dry bean yield per hectare, up
to 4.50-6.58 kg and 3289.46-4968.57 kg. Varieties 117, 118 and 120 had an average dry bean yield of over 3000 kg/hm’
during the two-year peak production period, indicating a relatively high level of yield. It showed the advantage of high
yield of hybrid varieties respectively. The fresh-dry ratio was (4.31-6.48) : 1, the highest was 10x25. The weight of 100
parchment beans was 14.93-20.67 g, and that of 12x25 was the smallest one. Others showed completely filled fruit and
medium bean granularity. Varieties 117, 118, 120, 121 and 10x25 had some excellent traits such as plants shorter, thicker
stems, wider crown, more thicker and longer primary branches, high yield, plump fruits, medium grain size over T8667.

The varieties would provide scientific basis for promoting high-yield and high-quality coffee varieties in production.

Keywords: Coffea arabica L.; vegetative growth; yield; bean quality
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Plant growth of 7 coffee varieties at different experimental points

TIH NE

FEF- KP

5 577 NDH

Tab. 1
P4k Character i Variety % ML

PR i /em 107 84.20+8.06"
117 110.60+2.56°
118 109.60:+8.24°
120 87.20+8.52°
121 115.00+2.55°
10x25 97.80+4.53%
12x25 102.20+4.22%
T8667 116.80+5.65°

254 /mm 107 21.69+2.96°
117 40.19+2.12°
118 31.97+2.11°
120 25.83+2.11"
121 32.85+2.28°
10x25 28.50+2.48"
12x25 29.67+1.77°
T8667 31.57+1.95°

S i /cm 107 74.80+8.31°
117 125.80+7.77*
118 131.80+7.31°
120 106.50+13.51°
121 128.80+2.90°
10%x25 101.90+12.75%
12x25 111.10+10.46
T8667 130.20+9.65*

134.20£6.56"
116.40+2.54°
137.40+2.14%
138.60+4.11°
152.80+4.44°
140.80+4.04"¢
155.40+3.85%
164.20+8.96
34.62+2.371°
31.96+1.84°
31.87+2.73°
34.78+1.22°
37.34+1.92%
37.96+2.21%
35.60+0.45%
41.05+0.93"
147.20+8.75
128.10+7.57¢
149.90+5.13°
159.40+5.26™
165.30+3.54"
159.80+3.98%
165.20+1.59°
141.40+4.65%

159.60+4.88
160.60+4.27°
175.00+4.01°
173.40+3.14°
159.60+8.05
166.60+3.79*
151.80+10.01°
159.20+9.63%
45.38+1.35°
53.34+2.65°
50.94+4.33
52.88+1.25°
46.76+2.67°
46.84+2.39°
35.02+4.60°
47.48+4.80°
147.20+2.52%
138.80+2.78%
154.80+15.15°
148.00+10.49®
156.80+4.26"
142.40+10.79%
123.20+11.20°
145.60+9.33%

130.40+4.47°
166.60+6.25°
161.60+2.16"
160.20+7.44°
163.60+6.11°
139.60+8.43°
129.60+2.96°
170.80+5.12°
33.90+1.86°
36.12+1.09°
35.42+1.27°
33.88+1.85°
33.56+2.05°
28.56+1.98°
34.02+0.90°
32.64+1.95°
141.10+7.60%¢
156.00+5.82%
160.20+4.48
161.10+7.74°
147.20+9.15%°
137.20+9.59"¢
127.80+4.75%
121.80+7.87¢

e RSRRANG 5

FFRRZEF B E (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab. 2 Growth parameters coefficient variation of 7
coffee varieties
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Variety Plant height Stem diameter ~ Crown width
107 24.10 16.65 27.21
117 19.68 22.95 12.98
118 18.79 26.46 14.48
120 25.76 29.40 21.03
121 15.54 19.65 12.02
10x25 20.35 24.27 21.83
12x25 18.53 16.89 20.12
T8667 17.50 24.58 14.27

— AR R 34.00~62.20 4%, T RIS 1 107,
TR A 107, 117, ns1m,ﬁ%¢?ﬁ%,
HAp5xMERARE, SERE S 117, 118,
121, THARE A 107,121, 10%25 ., 12x25, T8667,
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Tab. 3 Primary branch growth of 7 coffee varieties at different experimental points
MR Character fhFF Variety #iE ML TH NE B KP B & NDH

— R RR 107 34.00+5.40° 51.60+4.58"¢ 54.60+5.40° 43.40+4.39°
117 53.80+3.89* 48.20+3.12¢ 45.80+1.20" 53.80+3.22°
118 54.80+4.32% 48.60+5.86% 53.20+4.37" 47.40+0.51%
120 36.20+9.65 47.20+1.98¢ 49.00+3.51* 44.80+1.36%
121 53.20+2.69° 57.40+2.11°% 50.80+3.96" 51.00+2.02%
10x25 49.00+5.22% 57.80+2.40% 48.60+4.12% 41.00+4.23°
12x25 48.40+4.39% 55.40+1.66™ 37.20+5.05° 40.80+0.80°
T8667 47.80+4.62% 62.20+3.26" 45.00+2.58" 51.40+5.80%

B K — A K i fem 107 43.40£5.21° 82.20+4.25° 78.20+4.02° 80.40+1.66™
117 70.60+3.17° 74.60+3.71° 79.00+3.16° 83.20+2.82%
118 72.00+2.35° 77.80+3.31% 84.80+9.31° 85.80+2.35%
120 65.00+7.09* 82.20+2.96™ 79.80+3.67° 86.20+4.02%
121 71.00+1.61° 86.60+3.26™ 79.00+3.63" 88.80+7.95°
10x25 65.20+6.15° 89.00+2.97° 71.60+3.60% 78.80+5.31%
12x25 66.40+4.52° 86.00+3.16™ 61.20+6.89° 72.60+3.34°
T8667 69.80+3.35° 77.80+2.47% 74.80+3.85% 72.60+3.42°

K — 2 AR /mm 107 4.86+0.56" 9.17+0.78* 10.00+0.43* 7.54+0.57%
117 7.88+0.57* 7.89+0.34° 9.60+1.04** 7.62+0.15%
118 7.10£0.77° 7.73+0.33" 11.40+0.98° 8.36+0.47"
120 6.70+0.55" 9.23+0.59* 10.20+1.02* 7.80+£0.51*
121 7.17+0.24* 8.77+0.52° 10.90£0.59* 8.26+0.87%
10x25 7.56+0.59" 9.56+1.00" 7.76£0.47% 7.34+0.58%
12x25 6.44+0.68™ 8.52+0.44 7.26+£0.91% 7.30+0.08%
T8667 6.72+0.32° 8.51+0.41° 9.78+1.22%° 6.60+0.42°

R — A B BE /mm 107 29.17£1.19° 30.12+1.90° 28.91£1.17% 33.06£1.96"
117 29.06+1.06" 31.76+1.78% 26.74+0.37° 36.57+1.54°
118 30.31+2.10° 39.98+2.04° 30.48+2.50% 39.45+1.87°
120 28.66+1.36* 32.10+1.58" 27.54+1.00° 35.67+0.73"
121 27.71£1.11° 33.83+1.26" 30.59+1.36™ 40.70+2.93"
10x25 32.18+2.12° 32.48+1.56" 33.28+6.01% 35.14+1.05°
12x25 31.36+1.38° 33.72+1.35% 37.24+2.40° 34.52+1.33"
T8667 32.10+0.93* 36.84+2.73% 30.08+1.84% 40.02+5.01°

e FSIAF/N

B RFRRESBE (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Different lowercase letters indicate significant difference (P<0.05).
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Fig. 1

Number of fruits per primary branches node of 7 coffee varieties at different experimental points
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Tab. 4 Yield of 7 coffee varieties at different experimental points
2022/2023 2023/2024 AT G
S A - - - - - 7. A SR 4
L Y T B i T

Test site ~ Variety

Weight fresh cherries

Weight parchment

Weight fresh cherries

Weight parchment

Average dry cherries
yield/(kg-hm?)

per plant/kg bean/(kg-hm™) per plant/kg bean/(kg-hm™?)
ik 107 — — 0.25+0.05° 161.01£33.93¢ —
117 — — 0.52+0.15% 342.28+96.46™ —
118 — — 0.94+0.25° 596.10£160.31° —
120 — — 0.34+0.16° 210.32+100.49¢ —
121 — — 0.39+0.11% 248.55+71.25% —
10x25 — — 0.29+0.03° 166.70+17.70° —
12x25 — — 0.39+0.15% 258.91£100.356™ —
T8667 — — 0.82+0.04* 506.78+24.12% —
FIH 107 0.68+0.06" 415.49+35.63% 5.2240.30° 3633.42+208.96° 2024.45+92.05°
117 0.70+0.07* 466.20+47.09° 3.29+0.21% 2469.00+156.93% 1467.60+£89.57%
118 0.54+0.06* 317.14+29.95%¢ 2.5240.58% 1835.28+423.75 1076.21+211.66*
120 0.60+0.05™ 399.60+36.48% 4.86+0.60" 3657.85+452.88" 2028.724215.19*
121 0.62+0.06" 416.25£39.15% 4.50+0.78% 3289.46+568.13° 1852.85+270.41°
10x25 0.60+0.04% 303.19+22.60%¢ 5.19+0.86° 3604.95+597.58" 1954.07+294.94°
12x25 0.44+0.02° 290.14+16.15¢ 4.11£0.56™° 3026.63+413.44% 1658.38+212.89%
T8667 0.44+0.04° 309.77+28.16% 1.05+0.41¢ 761.88+294.82¢ 535.83+151.41°
B 107 2.14+0.05° 1166.32+28.27° 4.43+0.73° 3399.06+555.10° 2282.69+279.43"
117 2.79+0.05¢ 1669.79+30.33¢ 6.58+0.44 4968.57+334.64° 3319.18+155.78"
118 3.64+0.07° 2136.36+39.83° 5.41+0.83% 4039.30+621.48% 3087.83+328.59"
120 4.30+0.12° 2617.73+£71.28° 5.11+0.36™ 3893.89+276.17% 3255.81£167.41°
121 3.2740.16 2004.13+95.43° 3.73+£0.21% 2884.97+161.99% 2444.55+82.07°
10x25 3.11£0.17¢ 1401.49+77.74¢ 4.78+0.55° 3283.31+374.60° 2342.40+201.45°
12x25 1.61+0.20" 802.79+101.81° 2.56+0.54¢ 1959.72+409.64° 1381.26+160.15°
T8667 1.80+0.17¢F 797.61+75.94" 2.43+0.33¢ 1945.17+264.76° 1371.39+160.88¢
B 107 0.43+0.06* 269.39+34.79% 2.59+0.49° 1674.69+316.33" 972.04+158.02%°
117 1.58+0.09° 1091.58+65.21° 2.52+0.32° 1691.09+£211.22° 1391.33+£131.73°
118 0.90+0.11° 605.33+71.51° 2.30+0.44™ 1466.77+282.07™ 1036.05+171.40%
120 0.85+0.08" 534.82+47.80° 1.7740.53¢ 1107.124330.74% 820.97+166.89"
121 0.92+0.08° 617.56+54.96° 1.9340.44¢ 1408.79+321.60% 1013.18+160.13%
10x25 0.44+0.04* 239.72+22.65% 1.82+0.67"¢ 933.60+344.86" 586.66+177.30"¢
12x25 0.61+0.08° 366.00+£46.55° 1.00+0.31% 626.61£191.15% 496.31+83.42¢
T8667 0.22+0.04¢ 133.69+22.74¢ 0.72+0.11° 504.54+74.67° 319.11+35.84¢

T FFIARR/NG FRERR 225 3 (P<0.05); —RmRIME 5.

Note: Different lowercase letters in the same column indicate significant difference (P<0.05); — indicates undetermined yield.

MERAREE BRI RE RS 107, 121,
TR 1025, 121, 107, FEFRER A5 10x25,
121, 107, Fg 50000 25 12x25, 118, 117, 107,
120 5XTRERARE, Ritbzsh, HAth g fh R
SEAM AR 44 4 2 /N R R

M 2% 5 ATIL, FERRHRGS e, A E) T LAY
FERET-R S0 SRR B e A 10x25 W s T H:

REmF, BRULZ AN, SRR 2 RN B A0
Fh BRI 52 TN 14.93~20.67 g, #3625 i
%, HYON RS 2, T R RS B e A
H, BRI A 1025, 121, 120, 118, 107 &
R o G B E/NTXT R, BRbZ A, S AR
X ERARZE; &M okER 76.46%~
86.18%, I&FET-IRI6 & 117 1 55 Tk56 &5 12x25
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Different lowercase letters indicate significant difference among different variety in the same site (P<0.05).
B2 7AUHHEAHERERESRERN

Fig. 2 Fresh cherry size of 7 coffee varieties at different experimental points
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Tab. 5 Fruit and bean characters of 7 coffee varieties at different experimental sites

£ Character fiAh Variety % ML TH NE FEF KP M%7 NDH
L 107 5.16+0.15° 4.78+0.13" 4.34+0.18° 5.14+0.39°
117 5.04+0.20° 4.44+0.06° 4.4120.06 4.97+0.26°
118 5.27+0.18" 4.58+0.19° 4.46+0.17° 5.22+0.15°
120 5.36+0.51° 4.4240.07° 4.37+0.07° 5.32+0.05"
121 5.26+0.37" 4.56+0.06° 4.31+0.20° 4.57+0.27°
10x25 5.71£0.27° 4.79+0.42° 4.85+0.04° 6.48+0.18°
12%25 5.06+0.22° 4.5240.13° 4.35+0.12° 5.33+0.354°
T8667 5.36+030° 4.61£0.14° 4.160.54° 4.77+0.04°
ERIAT S /g 107 15.57+0.52° 18.33+0.43° 17.23+0.22¢ 19.23+0.78*
117 16.40+0.55° 19.63+0.58* 18.23+0.27° 18.50+1.21%
118 15.2040.15" 19.93+1.24° 17.53+0.47% 19.20+1.54%
120 15.63+0.41° 19.33+0.44" 16.60+0.72° 19.83+0.77°
121 16.67+0.50° 18.77+0.78" 17.27+0.22° 20.67+0.62°
10%25 14.97+0.59* 18.40+0.49" 17.47+0.38% 15.67+0.62°
12x25 14.93+0.90° 19.27+0.39* 19.17+1.01% 17.93+1.84™
T8667 15.53£1.03° 20.17+0.52° 19.57+0.44* 18.80+0.62
H Sk 2 /0 107 80.02+0.02° 86.18+0.01° 81.25+0.01% 77.06+0.04%
117 81.06+0.01° 83.17+0.01°" 77.33£0.01° 79.72+0.12%
118 80.86+0.02° 84.82+0.03% 79.33£0.01%° 85.26+0.02°
120 81.25+0.01° 79.96+0.01° 79.29+0.02% 78.71+0.01%
121 81.48+0.01° 80.15+0.02" 81.81+0.02% 81.56+0.02°
10x25 81.18+0.01° 81.20+0.01% 80.61+0.02% 83.99+0.03"°
12x25 80.24+0.01° 83.19+0.01% 80.91+0.01%° 76.46+0.02°
T8667 82.63+0.02° 84.01+0.01% 82.99+0.01° 84.51+0.02%

e FFIAR/NG FHRFRR2ZF B (P<0.05).

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

AR SR BT B e i, AT A e
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6.58 kg. 3289.46~4968.57 kg, SHHKHEE Y
AL, PR TR E KT Rl F KR
AL BRI, 5 MARIE P12 55 i F,
Fb A% G2 4l 32 /R R HL AT 7 0 3 0 BF 5 45 R A
Ao M T AR S 2022/2023 K4 7=
Wy, PR, NI 2 MR 2 AR R

WAL T AR AR K o AR5 30 00 A5 T 22 )
ARSI 25 3 Ry, FP 117, 118,
120 J8% 7 19 2 45 BE A W B 5 KT 3000 kg,
KB R K o N2 T RS
B M EATEE RS 3 AR i AT A A 4
AR E DA TR 5 7 AN [ 25 2R B 7y
FE AR
3.3 EsfmHEE R

fief - BU A S SR S ) AR 2R, i
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T 10x25 SRR, Hoax AT N, A
)22 5N, aBH SR SR A A i o 7 PR T
i I, e G o A e R 2 i A i
R/ INFI R 0 200 R AR S i e
TR . K/ TR R OO S S g
ME T /I B ELEE (AR B o A 5T 45 St FRE
b7 F e R CR YT R A e ORI S O 11.94~
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