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# 1. JREFELZ 7768 2 BEEBE
Table 1. Procedures for breeding of napiergrass line 7768

Executive item Conduct period Tested area Description

Crossing and 1986.12 — 1988.07 Tainan Pearl millet line Tift 85DB x napiergrass line Mott
observation Agronomic traits evaluation

Preliminary and 1988.08 — 1989.07 Tainan 12 lines comparison, Mott and NP cv. TS1 as control
advanced yield trial Agronomic trait and yield test

Regional yield trial 1989.08 — 1993.07 Pintung, Kaohsiung, 8 lines comparison, Mott and NP cv. TS1 as control
Hsinchu, Changhua, Agronomic, quality and yield test
Taitung , Hualien

Animal feeding 2008.01 — 2008.12 Hualien 8 lines comparison for Hualien local chicken

trial for chicken 2009.01 — 2009.12 Tainan 4 lines comaprison for TLRI chicken no.13

Animal feeding 2000.01 — 2002.12 Tainan Line 7768, timothygrass and bemudagrass for feeding trial
trial for rabbit Blood parameters analysis

Yield trial 2013.01 — 2014.12 Tainan 3 lines comparison in different growing season

DNA finger 2015.01 — 2015.12 Tainan Line 7768 and 5 napiergrass cultivars

printing analysis

| TR
1989 4 8 HZ 1993 4£ 7 H Ik » AR ~ & ~ #1177 ~ ®21b ~ ERFCEETEEGEE - S6lm X955
7718 ~ 7728 ~ 7754 ~ 7768 ~ FA Mott DL IR FZ & E 5% (NPev.TS2) % » DURREZE&H & —5% (NPcv.TS1)
FARREEZRE =55 (NPcv.TS3) A ¥HIE S o /NEHEE 3.2 m x S m =16 m* » 7FKHH 80 cm x 50 cm » BEAAE -
Rt T e EERGT - TUEHE - Jift&E N A 600 kg/ha ~ P,O; 200 kg/ha ~ K,0 300 kg/ha « FEIHE © /UB%HHE
By FEESERRS (toppest height of last leaf collar, THC) ~ 45 (plant height of leaf tip, PHL) ~ %X (stem diameter,
SD) ~ & 47 B4 (tiller number, TN) ~ 47E&EE 5 87 (leaf number, LN) ~ BEBLZERZ YL (leaf/stem ratio, LS) ~ fifEL
E = (fresh yield, FY) FiZ5FE & (dry hay yield, DY) 2 » i 47#fH&E (H'E (crude protein, CP) ~ d15e 454 (neutral
detergent fiber, NDF) ~ i 5484 (acid detergent fiber, ADF) ~§7%/&JH{E (in vitro dry matter digestibility, [VDMD) >
53T F754¢ Olsen and Dean (1965) Kz Thomas (1985) °
L REACE SRR R
2008 47 H% 2008 4 9 H » JATEEHETT o S RHSE Ky 7768 ~ NPev.TS1 F NPev.TS3 K& =i (%) »
KR A S - AR A ITHEEE | mx 0.5 m+ BEESRIEA | birdm® (40 B FIEER: - T2
HEEE Ry 1.2 kg) » Tl 8 & > £} 6 Eiighk » = 7 Rigl@ it - sRETHE - IEER - FIAR - FERuEENE
L R [ECESE O 2 A U R I 53 i
2010 4F 1 HZ 2012 4F 12 H » JAERH LT < ZEHL 7 i > RS 2 ERAFER O A% 36 & » &y
By 34 BRE 2 EEERGET  ZEHE - NEREEGIRETRME & - B RAIRIERDUE 25 (Cynodon dactylon)
FEEEPE L (Phleum pratense) KARRER.MZ 7768 (& < 1T 4 A sty - SAIEE - BEKEEEREE
S LA A B R R RO MR A B E -
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TSI 5 > HABEAES > ifif NPev.TS1 2 EENE ZF OB T - SraftEE = F 2 GERER - fNane
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i
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Table 2. Agronomic traits and regional yield trial of entries at Taitung

Line THC® PHL SD TN LN LS FY DY
Ist year cm mm no./clone no./tiller e ton/ha/y-----------
7718 29.98 79.7° 8.6 34.2¢ 7.7 1.42° 61.8¢ 7.8¢
7728 70.4° 162.0° 10.4° 41.7% 9.1° 0.93¢ 315.9° 42.6°
7754 45.3° 97.5¢ 8.4¢ 65.3° 9.1° 1.40° 180.5° 21.1°
7768 13.6" 46.9" 7.1° 65.7° 6.8¢ 1.84° 116.6" 12.6"
Mott 76.9° 143.6° 8.8 45.5° 9.7 0.90¢ 288.1° 39.2%
NPcv.TS1 63.7 100.5¢ 9.6° 46.1° 10.4° 1.07° 206.8¢ 29.2¢
NPcv.TS2 97.5° 196.4° 10.9° 24.5° 9.2° 0.80¢ 367.1° 46.8°
NPcv.TS3 35.5° 97.2¢ 12.3* 39.0% 9.7 1.43° 288.3¢ 37.9°
2nd year
7718 66.9* 142.6° 9.5 36.9° 6.9 0.92° 159.1¢ 24.7°
7728 47.8° 119.5¢ 9.1° 56.7° 7.6™ 1.28° 205.6° 32.7°
7754 39.9¢ 85.3¢ 6.4° 103.1° 6.9 1.26° 121.1¢ 16.7¢
7768 11.7° 42 5° 474 310.8* 6.7 1.64° 114.9°" 17.4¢
Mott 56.7° 119.9° 7.5° 61.2¢ 7.4 1.18° 189.7° 30.6°
NPcv.TS1 55.2° 85.0° 7.4° 61.6° 8.0° 0.90° 108.9" 16.4¢
NPcv.TS2 68.4° 153.8° 8.9° 35.9° 7.6® 0.87° 229.5° 39.6°
NPcv.TS3 29.0° 86.8¢ 9.5 4584 7.9® 1.75° 195.5° 30.3°
3rd year
7718 62.9° 139.7° 10.0° 26.9" 7.3 1.00 156.8¢ 25.7¢
7728 63.4° 131.3¢ 8.6° 47.7¢ 8.1° 1.72° 244 4° 40.5"
7754 31.0¢ 82.2¢ 6.4 97.1° 7.8 1.53° 125.7¢ 22.8¢
7768 17.5° 457" 4.2° 357.0° 6.9° 1.60™ 116.0" 15.1°
Mott 76.3° 146.1° 8.1° 41.7° 9.7 1.08° 236.3° 39.0™
NPcv.TS1 46.2° 89.9¢ 8.5¢ 54.3° 9.3 1.06° 111.5° 21.7¢
NPcv.TS2 59.5° 175.9° 10.3* 20.6% 9.0 0.88¢ 263.0° 44.9°
NPcv.TS3 29.7¢ 93.1¢ 11.0° 49 8¢ 8.9° 1.58%® 217.1° 35.3¢
Average
7718 53.3¢ 120.7° 9.4 32.7° 7.3° 1.11° 125.9° 19.4¢
7728 60.5° 137.6° 9.4° 48.7° 8.2 1.31¢ 254.8° 38.8°
7754 38.7° 88.3¢ 7.0° 88.5° 7.9¢ 1.40° 142.4¢ 20.2¢
7768 14.3¢ 45.1° 5.3f 241.2° 6.8" 1.69° 115.8° 15.1°
Mott 70.0° 136.5° 8.1¢ 49 5% 8.9 1.05° 238.0° 36.3
NPcv.TS1 55.0¢ 91.8¢ 8.5 54.0° 9.2° 1.01° 142.4° 22.5¢
NPcv.TS2 75.1° 175.4° 10.0° 27.0° 8.6™ 0.85¢ 286.5" 43.8°
NPcv.TS3 31.4F 92.3¢ 10.9° 44,99 8.8 1.59° 233.6° 34.5°

" Means with the same letter in the column are not significantly different (P < 0.05).
“THC: toppest height of last leaf collar. PHL: plant height of leaf tip. SD: stem diameter. TN: tiller number. LN: leaf number.
LS: leaf stem ratio. FY: fresh yield. DY: dry yield
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Table 3. Agronomic traits and regional yield trial of entries at Hualien
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Line THC® PHL SD TN LN LS FY DY
Ist year cm mm no./clone no./tiller e ton/ha/y-----------
7718 32.0° 93.0" 10.1° 50.9° 6.8° 0.97° 136.0¢ 19.3¢
7728 79.3° 167.4° 12.0° 33.0° 9.5% 0.88¢ 333.1° 47.9°
7754 51.9° 109.8¢ 9.1° 42 8° 8.5° 0.91% 254.2¢ 38.2¢
7768 10.8° 39.8¢ 5.6 76.4° 7.2¢ 1.58° 153.5° 27.7°
Mott 83.7° 154.7° 10.4° 33.0¢ 9.3° 0.78° 288.2° 42.1¢
NPcv.TS1 55.2° 107.0% 11.1¢ 34.7¢ 9.2° 0.95° 217.3¢ 32.9¢
NPcv.TS2 132.0° 228.7° 14.7° 21.1° 9.8° 0.57° 406.5° 56.1°
NPcv.TS3 447 102.1° 12.6° 35.9¢ 10.0° 1.27° 332.5° 46.2°
2nd year
7718 69.5° 164.3° 11.6° 19.4° 6.8° 0.85¢ 251.9% 36.5¢
7728 65.3 141.7° 9.8° 25.2° 8.3 0.89¢ 257.4 43.0°
7754 32.3° 79 .4 7.9 29.1° 7.9 1.30° 188.1° 35.2¢
7768 14.0¢ 51.7¢ 5.0° 41.9* 6.4° 1.90° 150.7¢ 26.5°
Mott 69.2° 133.7¢ 8.7 28.9° 8.3 0.85¢ 2438.6° 42.1%
NPcv.TS1 36.2° 77.9 10.2° 27.3° 9.3 1.32° 165.0° 29.4°
NPcv.TS2 112.5° 208.9° 12.6° 15.9¢ 8.6° 0.62° 369.0° 60.4°
NPcv.TS3 33.1° 87.2¢ 11.9° 27.1° 9.9 1.39° 261.5" 39.4°
3rd year
7718 74.7° 161.7° 10.8* 29.7° 7.5 0.75¢ 224.5° 32.7°
7728 65.5° 140.4° 9.6° 47.3% 8.6% 0.96° 222.3° 38.7°
7754 32.1° 76.4 7.6° 79.3° 8.9 1.30° 142.9° 27.0¢
7768 13.6° 49,08 4.9 179.6° 6.6° 2.04° 112.68 20.3f
Mott 67.3° 125.5¢ 7.7° 49.9% 8.3 0.90° 212.2¢ 38.4°
NPcv.TS1 36.3° 77.1° 9.3 55.0° 8.8™ 1.26° 132.8" 23.4°
NPcv.TS2 121.0° 212.8° 11.5° 22.5¢ 9.3° 0.65° 335.0° 56.7°
NPcv.TS3 4434 100.7° 10.8° 40.7¢ 10.7° 1.33° 240.6 36.9°
Average
7718 58.8° 139.6° 10.8° 33.4¢ 7.0 0.86° 204.1° 29.5°
7728 70.0° 149.9° 10.4¢ 35.1¢ 8.8% 0.91¢ 270.9° 43.2°
7754 38.8¢ 88.6° 8.2f 50.4° 8.4° 1.17° 198.1" 33.4°
7768 12.8° 46.9" 5.1¢ 99.3° 6.7 1.84° 138.9" 24 8"
Mott 73.4° 138.0° 8.9° 37.3% 8.6% 0.84° 249.6° 40.9°
NPcv.TS1 426 87.3° 10.2¢ 39.0° 9.1 1.18° 171.7¢ 28.6°
NPcv.TS2 121.8° 216.8" 13.0° 19.9° 9.2° 0.62" 370.2° 57.7°
NPcv.TS3 40.7¢ 96.7¢ 11.8° 34.6 10.2° 1.33° 278.2° 40.8°

@ As shown in Table 2.
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Table 4. Agronomic traits and regional yield trial of entries at Hsinchu

Line THC® PHL SD TN LN LS FY DY
Ist year mm no./clone no./tiller e ton/ha/y-----------
7718 29.7% 13.5° 16.8° 6.8° 2.63° 499" 9.8 19.3¢
7728 47.2° 12.6° 22.5° 8.8° 1.51% 136.0° 20.1° 47.9°
7754 26.7° 9.0° 39.4° 7.3¢ 2.10° 108.5° 16.8° 38.2¢
7768 11.0° 7.1¢ 39.6 7.2° 3.28° 79.9° 11.2¢ 27.7°
Mott 47.0° 9.0° 25.1° 8.2° 1.56¢ 110.0° 17.7° 42.1°
NPcv.TS1 39.2¢ 10.7° 26.2° 8.4° 1.31° 87.9¢ 14.9¢ 32.9¢
NPcv.TS2 89.2° 13.1° 14.0° 9.6" 0.80" 208.9° 36.7° 56.1°
NPcv.TS3 30.3¢ 13.2° 24.0° 8.9% 2.18° 109.4° 17.1° 46.2°
2nd year
7718 58.2° 11.7* 22.5° 7.8% 1.16° 119.2¢ 17.1¢ 36.5¢
7728 4324 10.3° 26.4% 8.1 1.61° 154.1° 25.4° 43.0°
7754 31.4° 6.9 58.6° 8.3 2.30° 135.8¢ 22.9¢ 35.2¢
7768 11.0° 4.6" 105.2° 7.4° 2.90° 97.5¢ 16.2° 26.5°
Mott 53.8° 9.0 31.5% 8.5 1.56° 171.8° 27.5% 42.1%
NPcv.TS1 53.4¢ 9.7 33.0% 9.5 1.25¢ 106.8" 18.9° 29.4°
NPcv.TS2 95.8° 12.5° 15.6" 9.8° 0.82° 235.3° 37.2° 60.4°
NPcv.TS3 29.7° 11.5° 23.9° 8.9 2.25° 142.6° 28.8° 39.4°
3rd year
7718 70.2° 11.1° 26.8° 8.3 1.06° 89.4 14.2¢ 32.7°
7728 52.0° 11.1° 44 4° 9.3%® 1.70° 128.2° 21.7° 38.7°
7754 23.2f 7.7 63.1° 8.1 1.99°¢ 85.0¢ 14.8¢ 27.0¢
7768 11.7¢ 5.1° 140.2° 7.2¢ 3.21° 61.7° 8.8° 20.3"
Mott 49.5° 8.7° 49 §° 9.2 1.82%¢ 112.6° 20.4° 38.4°
NPcv.TS1 44.4° 9.3° 50.8° 9.4° 1.20° 86.6° 15.5¢ 23.4°
NPcv.TS2 87.8" 12.0° 35.2¢ 9.4 0.88" 187.2° 31.9° 56.7°
NPcv.TS3 31.4° 12.7° 44.7° 10.1° 2.42° 109.1° 17.3° 36.9°
Average
7718 52.7° 12.1° 22.0° 7.6% 1.62° 86.1¢ 13.7° 29.5°
7728 47.5% 11.3° 31.1¢ 8.8° 1.61° 139.4° 22.4° 43.2°
7754 27.1F 7.9¢ 53.7° 7.9 2.13° 109.8° 18.2° 33.4¢
7768 11.28 5.6 95.0° 7.3 3.13* 79.5" 12.1° 24 8"
Mott 50.1% 8.9¢ 35.5¢ 8.7 1.65° 131.5° 21.9° 40.9°
NPcv.TS1 45.7¢ 9.9 36.7° 9.1%® 1.25¢ 93.8f 16.4¢ 28.6°
NPcv.TS2 90.9° 12.5° 21.6° 9.6" 0.83° 210.4° 35.3° 57.7°
NPcv.TS3 29.7° 11.5° 23.9° 8.9 2.25° 142.6* 28.8° 40.8°

@ As shown in Table 2.
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Table 5. Chemical contents of tested entries at Hsinchu
Line CP# ADF NDF IVDMD
Ist year %
7718 12.3" 35.3« 64.9° 68.7%
7728 9.5¢ 39.6® 71.1° 65.5"
7754 11.6° 37.9% 69.5" 68.6™
7768 13.8° 32.8¢ 61.2° 69.7°
Mott 9.7¢ 40.2° 70.8" 65.9°
NPcv.TSI1 10.0¢ 39.3® 71.7° 65.6°
NPcv.TS2 7.7 42.2° 72.1° 61.9°
NPcv.TS3 11.7° 35.3% 65.3° 71.8°
2nd year
7718 10.7° 39.8° 71.2%¢ 61.7°
7728 9.0¢ 40.4° 73.1% 61.6°
7754 11.1° 38.9% 69.8 62.8"
7768 12.5° 35.4¢ 64.8° 66.2°
Mott 9.1¢ 40.6° 74.0° 62.3°
NPcv.TSI1 10.6° 40.1° 74.6% 63.5"
NPcv.TS2 7.7 43.4° 75.6° 56.5°¢
NPcv.TS3 10.9° 36.4% 68.0% 66.2"
3rd year
7718 9.3 40.8" 71.2% 62.3¢
7728 9.5¢ 41.8% 72.2% 63.2%
7754 10.1¢ 37.3¢ 69.0% 65.0°
7768 13.8° 32.0° 63.0° 65.7"
Mott 8.7¢ 41.2% 71.9* 62.0°
NPcv.TS1 9.9 40.9° 72.4% 66.1°
NPcv.TS2 7.6° 43.9° 73.5° 57.4°
NPcv.TS3 11.0° 36.3¢ 67.4° 66.9°
Average
7718 10.7° 38.6" 69.1° 64.2%
7728 9.3¢ 40.6" 72.1° 63.4°
7754 10.9% 38.1° 69.4° 65.5"
7768 13.4° 33.4° 63.0° 67.2°
Mott 9.2° 40.7" 72.2° 63.4°
NPcv.TSI1 10.1¢ 40.1° 72.9° 65.1%
NPcv.TS2 77" 43.2° 73.7° 58.6°
NPcv.TS3 11.2° 36.0° 66.9° 68.3"

" As same in Table 2.

" CP: crude protein, ADF: acid detergent fiber, NDF: neutral detergent fiber, IVDMD: in vitro dry matter digestibility
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Table 6. Means of agronomic traits and yield of tested entries from different areas

Line THC® PHL SD N LN LS FW DW
cm mm no./clone no./tiller e ton/ha/y-----------
7718 50.1 115.4 9.3 27.9 7.3 1.20 155.0 25.8
7728 54.3 119.7 9.0 39.5 8.5 1.28 240.8 41.6
7754 383 79.2 6.9 60.8 8.2 1.47 173.1 31.0
7768 14.6 42.6 4.7 153.7 7.3 1.81 130.2 22.9
Mott 61.4 118.9 7.7 413 8.6 1.20 226.5 39.5
NPcv.TS1 44.5 83.5 8.3 45.8 9.0 1.19 163.1 29.6
NPcv.TS2 86.6 174.8 10.5 22.8 9.1 0.84 3153 53.0
NPcv.TS3 335 81.5 10.5 37.8 9.3 1.61 228.5 38.0

@ As shown in Table 2.

® 7. EEEESEG R IR

Table 7. Average data of chemical content of tested entries from different areas

Line CpP’ ADF NDF IVDMD
%

7718 10.4 34.7 64.0 64.2

7728 9.2 37.1 67.0 63.4

7754 10.7 35.2 65.1 65.5

7768 12.0 31.8 60.7 68.2

Mott 9.2 37.3 67.2 63.4
NPcv.TSI1 10.1 36.0 66.4 65.1
NPcv.TS2 7.6 39.0 69.4 58.6
NPcv.TS3 10.8 33.2 60.9 68.3

* As shown in Table 5.
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Table 8. The grass utilization ration and daily weight gain of chicken by feeding napiergrass lines

Line Grass yield Grass utilization rate Grass survival rate Daily weight gain
mt/ha % g/bird/day
7768 7.1%1.1 94.71+16.8 100 16.3
NPcv.TS1 48+1.1 99.9%0.02 100 19.2
NPcv.TS3 10.1+£2.4 973184 100 20.4
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Table 9. Changes of hay intake and body weight gain of rabbit feeding by different forage

Age Bermudagrass Timothygrass Napiergrass (7768)
Body weight, g/head
7 1,468.21226.1 1,449.7£227.2 1,444.0+£253.3
8 1,842.5£167.0 1,802.7£164.3 1,863.1£176.2
9 2,032.0£147.9 2,076.8%116.1 2,087.5£134.9
10 2,200.7£165.6" 2,347.2£126.7° 2,349.4% 92.7°
11 2,456.7£140.9 2,513.7£153.9 2,570.5£103.0
Fodderintake,g/day
7108 132.0£13.9® 116.3£28.6" 141.1£11.5°
8t 9 148.7£29.7 163.1+17.9 155.9+27.8
9to 10 128.4%59.8° 173.3+14.1° 164.7+20.8°
10to 11 173.0£17.4 165.3£35.4 180.7£11.4
Hayintake,g/day
7108 14.816.8 16.3%5.1 14355
8t 9 15.0£7.5 16.6£7.5 12357
9to 10 20.4%5.1 19.1£8.2 18.2+3.1
10to 11 8.5%£2.9 11.1+6.5 104%3.1

" As same in Table 2.
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Table 10. Parameters of of blood analysis of rabbit feeding by different forage
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9 Weeks age Bermudagrass Timothygrass Napiergrass (7768)
Asparate aminothransferase (AST) IU/mL 17.8+ 3.4 17.6+ 3.1 163+ 2.7
Alanine aminothranferase (ALT) IU/mL 31.9+10.7 354%11.3 354+ 93
Total serum protein (TP) g/dL 532+ 0.54 572+ 0.26 5.59+ 0.60
Albamin (ALB) g/dL 4291 0.63 456t 0.38 4.51% 0.70
Globulin g/dL 1.03% 0.40 1.16% 0.31 1.08% 0.19
Albumin/ Globumin (A/G) 4.64% 1.51 425+ 1.35 436% 1.28
Blood urea niotrgen (BUN) mg/dL 147+ 3.8 14.8% 3.0 155+ 2.4
Cholesterol (CHOL) mg/dL 542%13.6 58.8+17.2 61.3+18.0
Tryglyceride (TG) mg/dL 81.3135.0 100.6£31.6 102.81£44.5
Ca of blood mEg/L 14.0+ 0.5° 14.6+ 0.4° 144+ 0.7°
pH value of blood 7.88% 0.85 7.93% 0.74 7.88% 1.03
11 Weeks age Bermudagrass Timothygrass Napiergrass (7768)
Asparate aminothransferase (AST) IU/mL 17.9+ 2.7 20.7+ 5.9 173+ 2.9
Alanine aminothranferase (ALT) IU/mL 28.0+ 8.0 30.0+12.8 37.9+153
Total serum protein (TP) g/dL 595+ 0.40 5.83% 0.58 5.83% 0.33
Albamin (ALB) g/dL 4.77%f 047 4.69%t 0.63 4.82% 0.36
Globulin g/dL 1.17+ 0.32 1.13+ 0.25 1.02+ 0.27
Albumin/ Globumin (A/G) 436% 1.22 4341 1.04 5.08% 1.63
Blood urea niotrgen (BUN) mg/dL 18.1% 3.3 19.4% 44 18.0+ 2.1
Cholesterol (CHOL) mg/dL 46.1f 6.9 5471132 50.3£13.6
Tryglyceride (TG) mg/dL 70.6138.1 85.8130.9 80.7£19.7
Ca of blood mEg/L 1441 0.7 1441 0.8 14.5% 0.6
pH value of blood 7.49% 0.47 722+ 0.79 7.28% 0.52

“® Means is the same row with different superscript differed significantly (P < 0.05).
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Abstract

Napiergrass (Pennisetum purpureum) line 7768 is one of the progeny of Tift85 DB (pearl millet) crossed with the
line Mott of napiergrass. Those were based on a series of test, including progeny selections, regional yield trial, culture
managemental trials and animal feeding trials. Results showed that 7768 possed more crude protein (12.0% vs. 10.8%) and
less of acid detergent fiber (31.8% vs. 33.2%) and neutral detergent fiber (60.7 vs. 60.9%) compared with check NPcv.TS3.
In the regional yield trials, the average hay production of line 7768 was 130.2 ton/ha/year lower than that of NPcv.TS3. No
significantly difference between line 7768 and NPcv.TS3 on in vitro dry matter digestibility (IVDMD) value. There was
also significantly different of hay feeding trial and parameters of blood analysis between feed with Timothygrass (Phleum
pratense) and line 7768 by rabbits. Line 7768 was renamed as Napiergrass Taisu No.6 (NPcv.TS6) in 2015.

Key words: Pennisetum purpureum, NPcv.TS6, Breeding, New variety.
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