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Creation of a Triploid Hybrid of Pennisetum glaucum ‘ Ningza No. 4’ XP.
purpureum ‘purple’ and Screening for High-yielding, High-antocyanin
Superior Lines

WANG Xin, XIAO Zhuo-lin, WEI Zun-zheng, TENG Ke, MU Na, ZHOU Le,

YUE Yue-sen, FAN Xi-feng"
(Institute of Grassland, Flowers and Ecology, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract: To obtain high-yielding, high-quality, and anthocyanin-rich new germplasm of forage grass, in this
study we utilized a diploid Pennisetum glaucum ‘Ningza No. 4’ as the maternal parent and a tetraploid P. purpu-
reum ‘purple’ as the paternal parent to conduct interspecific hybridization. The germination and seedling estab-
lishment rates of the hybrid F, seeds, along with authenticity verification, indicated that despite certain hybrid-
ization barriers between P. glaucum ‘Ningza No. 4’ and P. purpureum ‘purple’, hybrid offspring could still be
produced. Furthermore, it was confirmed that due to the similarity in DNA content between the parental lines,
flow cytometry was not suitable for authenticity verification of the hybrid offspring; instead, a combination of
chromosome counting and molecular marker methods proved to be more accurate and effective. Further integra-
tion of agronomic traits and nutritional quality measurements of parents and their hybrid offspring showed that
parents and hybrid offspring exhibited significant differences. Some individual hybrid plants had a 46% higher
fresh weight than their paternal parent and a 27% higher anthocyanin content. Multiple superior individual
plants were selected and propagated. Data collected in the second year indicated that the superior hybrid lines
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outperformed the parental lines in terms of fresh forage yield, dry forage yield, and anthocyanin content. The
triploid hybrid superior strain selected in this study showed excellent performance in terms of yield and anthocy-

anin content, providing important materials for the subsequent breeding of new forage varieties.

Key words: Pennisetum glaucum; Pennisetum purpureum ‘purple’ ; Crossbreeding; New forage germplasm
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Table 1 Primer information

GIRYER S GIE E3ii] P 1E T 5 R 51 Y 51 B

Primer name Primer type Amplified product/bp Forward and reverse primer sequences Annealing temperature/°C

ICMP3028 SSR 160~165 F:ACGATTCTTCGTCGTTCCAG 60.4
R:GATACGCGCGAGCTACATTT

ICMP3045 SSR 310~320 F:ACAAGGACGACAAGGACCAC 61.4
R:CCTCTCCAAGCACATGTTTC

ICMP3056 SSR 160~170 F:ACGGAGCTACGGTTGGAATA 61.4
R:CACAAGGGACCCCACGATA

ICMP3066 SSR 140~200 F:GGCCCCAAGTAACTTCCCTA 61.4
R:TGTCAGACACAGATGCCACA

ICMP3068 SSR 200 F:CTGGCAAAGTTGTAGCGTGA 60.4
R:ATGTCGCTCTCTGCCAAGAT

ICMP3069 SSR 190 F:TAGGAGGGGACTGCTCCTTT 62.4
R:AGGAAGAGGATGGTGGTGTG

ICMP3081 SSR 180~210 F:ACGCCGTTTTCGTGTAGTCT 61.4
R:TCCACAAGGTGACCTCACTG

ICMP3096 SSR 210~220 F:CTGCATTGCAACATCCTCAC 60.4
R:AACCTGCAGTGGAAGCAATC

ICMP4010 SSR 290~300 F:ATCCCCTACAGCATCAGCAC 61.4
R:CGGCGGAGAGATCTTATTCA

PSMP737 SSR 160 F:ATGCTTTTCCCCCGCTATCA 48.8
R:TCCTAGCAAGCTCGCATAAGA

PSMP2024 SSR 413 F:ACACCTTAGCAAAGGCTGCTAC 61.1

R:AATGCTTAGTTTGCTATAACTTGGG

PSMS21 SNP 200~500 F:CATCAGGTAGTCACCCTTGAC 62.5
R:CTGTATTGGTGCCTGGCATC

PSMS27 SNP 200~500 F:TCACGCACGTCATCTTCGAC 62.4
R:CCCATCATCTTGGCCTTGAG

PSMS34 SNP 200~500 F:CACTCTCAAGAACTGTTGCAG 59.7
R:TTGAGATCAAGAGTAGAAGGC

PSMS35 SNP 200~500 F:TGACACTCATGTTCACCACTC 59.5
R:CCTGTTAAATCCAAGCTCTC

PSMS39 SNP 200~500 F:CCTGAACGATGTCTCAATACC 60.5
R:ATCAATGAGCCAGAGCTTGC

PSMS54 SNP 200~500 F:TCTGAACCATCTCATCTCTGC 62.6
R:GTCGCACACGCTGACTTCAC

PSMS55 SNP 200~500 F:CTACACCTGGAGCTACACTC 61.4
R:CACAGTACTCCCTTTCAGCA

PSMS56 SNP 200~500 F:GCGGCAGTATCTGTACCGTC 62.5
R:TCTAGAGCCAGTATCTTCCC

PSMS92 SNP 200~500 F:TGGTGATGCTGCTGCTTTAG 61.4

R:CGACCGAGTACATCTTCTGG
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Note: A, Flow Cytometry Histograms of the Pennisetum glaucum ‘Ningza No. 4’ ; B, Flow Cytometry Histograms of the P. purpureum ‘purple’
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Fig. 3 Seven pairs of primer of parental band difference
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Note: M, marker; P, Pennisetum glaucum ‘Ningza No. 4’

11—15, P. glaucum ‘Ningza No. 4’ self-cross progeny
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Fig.4 Four pairs of primers for identification of partial hybrid seedlings
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Note: M, marker; P,, Pennisetum glaucum ‘Ningza No. 4’

glaucum ‘Ningza No. 4 self-cross progeny
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Table 2 Nutrient content of parents and hybrids

Fhk T4 ] HLE A _ ‘*ﬁﬂﬁ‘ﬂﬁ W44 B _@‘Vﬁ‘ﬁ'ﬁ?/%ﬁéﬁ EP‘T’“I?‘H’E‘?%@??’FE_
Species Dry matter/  Crude protein/ Crude falt/ Crude fiber/ % Crude ash/ % Acid detergent fiber/  Neutral detergent fiber/
% % (g-kg " % %
P, 22.43+0.67*  11.50%0.04" 16.504-0.50" 28.754+0.15" 8.75+0.05 36.2540.35" 57.3540.55
P, 16.48+£0.64° 11.934+0.11° 17.5040.50° 32.4040.20° 10.50£0.10* 43.65+0.55 63.9040.60°
PH 19.5440.53"  11.912£0.16" 17.70+£0.30° 32.09+0.53" 10.0240.37¢ 41.3340.81" 62.9440.64°
GH 19.164-0.35"  11.854-0.62* 15.304-0.30" 31.2040.80" 10.04+0.38" 40.4840.88" 63.84+0.82°

T PO TR 45 RIIRB I POy B0 R PH S A3 TG GHOR SR 2 TR RIS R/ING 5 BE ] 32 7R 22 57 %, P<<0. 05
Note: Py, Pennisetum glaucum ‘Ningza No. 4’ ; P,, P. purpureum ‘purple’; PH, purple hybrid; GH, green hybrid. Different lowercase let-

ters in the same column indicate significant differences, P<<0. 05

2.5 BEXTFRUHEREE

S AR AR B IR S A E T R
SEE TSmO TR 15 (PHD .2
5 (PH,) .35 (PH,) .45 (PH,) .55 (PH,) , 4t (4, 2%
ZF 15 (GHD .25 (GH) .3 % (GHy .4 %5
(GHD .55 (GHDE R i R bR I 04T T ot %
B AR DN R AR S 228 FARIE R M i SR R
B B R W], PHL 8 RE 77 53K 161, 30 t+hm?, 15

PRI 30. 78 tthm e HF RS ENL. 7T1mg-g ',GH,
fif B PP 160, 14 t+hm %, FE 2K 32, 22 t+hm 7,
By TR T 45 PN R Y ff R
50.3 t+hm %, TR =& 11. 28 t-hm 2H1 £ L 0
fh) £ P2 B 93,64 t-hm 2, T 5 P2 & 15,43 t-hm 2,
HHEAREL 28mg-g "(P<0.05)(F£ 3., MW Tik
A TR AT N G 2Lk F TIEM
iy

K3 FASEZTFRUEMNTESRETRSE

Table 3 The yield and anthocyanin content of the superior lines of the parents and hybrid offspring
(B S fif fief el TR EHREGH
Species Fresh weight/ (kg #& ") Fresh grass yield/ (t-hm ™ %) Hay yield/ (t-hm™?) Anthocyanin content/ (mg+g ')

P, 3.22740.26° 50.304+4.07° 11.28+0.91¢ /

P, 5.9940.13" 93.6442.04" 15.4340.34% 1.28240.01'
PH, 7.61+£1.01" 118.8615.71" 20.11+2.66" 1.9740.03"
PH, 10.3241.39° 161.30+21.67" 30.7844.14° 1.7140.01°
PH, 8.1740.35% 127.6045.55% 25.9141.13" 1.3740.01°
PH, 8.76+0.76" 136.82+11.81* 24.97+2.15" 1.564+0.01°
PH, 7.7440.63" 120.8949.91* 24.8042.03" 1.5020.03¢
GH, 8.1641.74" 127.55427.22" 23.8945.10%¢ /
GH, 10.2541.29° 160.14+20.17" 32.22+4.06 /
GH, 9.134£1.49" 142.70423.32" 21.56+3.52" /
GH, 8.554-0.74" 133.53+11.54® 25.70+2.22" /
GH; 8.76+0.65" 136.89+10.17% 25.40+1.87" /

5

TE:P A TR 45 MR P, oA 568 R PH RS G 2258 T BT AR TS5 s GH A B G ez T BT m I & 7105
5o R BUE i ds bR R T IEUE AT B AR IR 25 . AR R/NE SRR R OR 22 5 B, P<<0. 05

Note: Py, Pennisetum glaucum ‘Ningza No. 4’ ; P,, P. purpureum ‘purple’ ; PH, purple hybrid, the number indicates the number of single
superior line in hybrids; GH, green hybrid, the number indicates the number of single superior line in hybrids. All the data in the table are the aver-
age+standard error of the values measured under the index. Different lowercase letters in the same column indicate significant differences, P<<0. 05
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