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A replantation disease resistant new peach rootstock cultivar Zhong Tao
Kang Zhen No. 1

WANG Lirong, WANG Xinwei, ZHU Gengrui, FANG Weichao, CHEN Changwen, CAO Ke, LI Yong,
WU lJinlong, WANG Lingling, NIU Peng

(Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China)

Abstract: Due to the short economic life of peach trees, most peach orchards require annual renewal.
Thus, we need to overcome the obstacles of peach tree replanting disease. At the same time, we also
lack of asexual resistant rootstocks for standardized orchard establishment in the peach industry. We
started the breeding program of multi-resistance rootstock since the 1980s. Through multi- generation
hybridizations, a replantation disease and Meloidogyne incognita resistant rootstock was released.
Zhong Tao Kang Zhen No. 1 is a multi-resistance rootstock cultivar, selected from the population be-
tween 96-7-6 and Hong Gen Gan Su Tao 1 that were crossed in 1999. The female parent 96-7-6 comes
from the population Beijing 2-7x Le Yuan crossed in 1996, and Hong Gen Gan Su Tao 1 was selected
from wild resources of Prunus kansuensis in 1981. The female parent Beijing 2-7 were selected from
the seedlings of the cross population of Hakuhox Hong Shou Xing. The Zhong Tao Kang Zhen No. 1
has 34.23% long bearing branches, 27.93% medium bearing branches, 30.63% short bearing branches,
0.90% bouquet bearing branches, and 6.31% apprentice bearing branches; annual flowering branches
have medium anthocyanin color development, 6.07 mm flowering branch thickness, 60.5 flower buds
per m, and 2.20 cm internode length. The chilling requirement is about 400 h. In Zhengzhou, flowering
starts around 12 March, with an early flowering period that lasts 10 days. The flowers are showy, with
orange-red anthers and lots of pollen, and are self-compatibility. The fruit matures at mid to late July
and the shape is round with little color, acidic flavor and free stone. Zhong Tao Kang Zhen No. 1 has
good grafting compatibility with various peach varieties, high root resistance to replanting disorders and
southern root knot nematodes, and is drought and infertile tolerant. It has strong resistance to replanting

obstacles in both sandy and clayey heavy crops and is characterized by fast growth, vigorous growth,
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non-yellowing leaves and a well-developed root system, with no significant effects on fruit, shape ap-
pearance and flavor. From 2010 to 2016, Zhong Tao Kang Zhen No. 1 was used as rootstock to graft
Zhong Nong Jin Hui, Zhong You Jin Ming, Zhong Pan 11, Zhong You Pan 7 and Zhong Tao Jin Kui.
The grafted parts are smooth, with good affinity. And 2019 to 2020, Zhong Tao Kang Zhen No. 1 was
used to graft more than 900 germplasm (including peach, plum and apricot) preserved in the National
fruit germplasm repository in Zhengzhou, all of which showed good grafting compatibility and smooth
healing at the grafting site. In the spring of 2010, Zhong Nong Jin Hui was grafted by rootstocks of
Zhong Tao Kang Zhen No. 1, Xinjiang Mao Tao and GF677. In the second year after planting, Zhong
Tao Kang Zhen No.l was able to bear fruit, and in the third year it was productive, with a yield of 1760
kg per 666.7 square meters, while Xinjiang Mao Tao rootstock only have a maximum yield of 830 kg
per 666.7 square meters in the third year. Zhong Tao Kang Zhen No. 1 and seedlings of Xinjiang Mao
Tao rootstocks were used to identify resistance to nematodes for two consecutive years in 2019 and
2020. The results show that Zhong Tao Kang Zhen No. 1 was not damaged by nematodes. Zhong Tao
Kang Zhen No. 1 is an interspecific hybrid needs to be propagated asexually by cuttings and tissue cul-
ture. The results of comparative rootstocks and regional trials show that Zhong Tao Kang Zhen No. 1 is
a rootstock that is resistant to both peach replanting disease. It has good grafting compatibility with vari-
ous peach varieties and can be used for replanting old peach orchards. However, attention should be
paid to controlling the vigorous growth of grafted cultivars to achieve early and abundant yield.

Key words: Peach; Multi-resistance rootstock; Zhong Tao Kang Zhen No. 1; Replantation disease resis-

tance; Meloidogyne incognita resistance
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A Year
1981 HF AR A B U8
HR x 478 Wild resources
HakuhoxHong Shou Xing

1985 I FAR AR RENiE ]

F Prunus kansuensis
1996 bt 2-7 x ARl

Beijing 2-7 x Le Yuan
1999 96-7-6 x ZLIRHINBE 1 5

96-7-6 xHong Gen Gan Su Tao 1

2018 kB 1S

Zhong Tao Kang Zhen No. 1

1 hikdhh 1 SHRE
Fig. 1 The pedigree of Zhong Tao Kang Zhen No. 1
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Fig.2 The compatibility of rootstocks Zhong Tao Kang

Zhen No. 1 with scion

3.2 BAAREEEIAIE

2010 FEF K, JF R Bk bLAL 15 5 4 7= 3 ik
15 FH )47 58 Bk L LLBk DA B RS T2 A8 B P A
B RS i Pt GF677 fili ATE 70 4 5 4 Hh e 5 ik 56, et
m MO AR SR . PR | SRR, AR
JE 5B 2 R AR L, 2 3 ARSI E P (1 3) , 5 666.7 m’
PR A 1760 kg, HoAth 3 FlAk A (146 44, 1SU8T 58 E
P15 RA KBS G AL, B2 ER IR, H3
T B PR R 666.7 mP AN I 830 kg (4, K D
HHRRPLAG 15 (SO A, R B 55 5 vy, AR K| K, B
FORAT , B8 S IR RR = , 1 AR 2 2 M A
KRB EE.
3.3 MIRGELHRLEENE

2019—2020 4 25 9 4F F] F e 77 12 45 45 HUjm
[#] 73 SR Bk B 15 TG P AR Al R B R T
FriE B SRR AR RIATIIR R e S5 R
B Bk PUAL | 5 APk e IR RTER L =4,
B 77 R4S 48 I RE T, T B B BBk 57 2148
faE MAAERERL, AP R LR (R,
Bs). ER%EeRBUE D, h ka1 585 HL
FRH AT Uk B 5 AR 2 2 e O B I IR PhMG ) i PE 4

fir e 5 .
4 FIHPIARE R

OBk LAL 1 5 b ) 2 A, S AR e AR IR 7
P i R T B AN SR 77 45 To M BT



55 8 44

F IR, 5 BRBUFF R RS AE AR FhBk AL | SHILE

1769

B3 hkinhh 1 SEA LR REEFK

Fig. 3 The yield status of Zhong Nong Jin Hui on rootstock of Zhong Tao Kang Zhen No. 1

Fig. 4 The common rootstock (Xin Jiang Mao Tao) (Left) and regional trial Zhong Tao Kang Zhen No. 1 (Right) in

continuous cropping land
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Table 1 The yield status of Zhong Nong Jin Hui on
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Table 2 The Comparison of resistance to southern root-

knot nematode between Zhong Tao Kang Zhen No. 1 and

different rootstocks kg
[E NN 20134 20144 20154  20164F
Cultivar In2013 In2014 1In2015 In2016
kLR 15 121a 212la 1850a 19.0la
Zhong Tao Kang Zhen No. 1
GF677 0.00 ¢ 0.67d 945c¢ 13.07b
Zifeiitk 15 0.00 ¢ 6.04c 1248b 19.58a
Hong Hua Shan Tao 1
Tk 0.52b 994b  9.04c 12.69b

Xin Jiang Mao Tao 1

AR NG F R R ZE R 2 p<0.05.

Note: Different small letters mean significant difference p<<0.05.

Xin Jiang Mao Tao

AR A L
R AL Percentage of root knots/% A5
Cultivar 20194 20204F Type

In2019  In2020
kIS 1 0 0 Ttk &
Zhong Tao Kang Asexual seedling
Zhen No. 1
HrsEEbk 83 100 i
Xin Jiang Mao Tao Seedling from seed
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Left. Root system without root knots; Right. Root system with many rice-grain root knots.
E5 ka1 S(E)SHBER(BBEHRELRTMLETE
Fig. 5 The result of resistance to southern root-knot nematode on Zhong Tao Kang Zhen No. 1 (Left), and Xin Jiang Mao
Tao (Right)
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Zhong Tao
Kang Zhen No.1

CCGTAGAAAAGTTTTCAGCCACACACAAAGA

CCGTAGAAAAGTTTTCAGCCACACACAAAGA

P
SH RN ACAACTTCTCAAAAGCTCTTGCGTCCAACTTTGCCGAACCCATCCCCATGCGAGGCCGTAGAAAAGTTTTCAGCCACAGAAAAAGA

6 hBkHAL 1 SRS IRGEBEFRRLEE
Fig. 6 Genotyping of the PkMi locus for Zhong Tao Kang Zhen No.1
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