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Abstract: In order to clarify the alleviating effect of heterologous double-root on coffee continuous cropping obstacle,
the soil of the continuous cropping obstacle garden of coffee was used to cultivate Caffea liberica, No. 1 and C. can-
ephora, Reyan No. 1 heterologous double-root grafting coffee seedling. The mechanism of heterologous double-root
alleviating continuous cropping obstacle was clarified through different root separation ways, and the differences and

WisHE  2022-05-05; {&EIHH#E 2022-06-12

ESTE #WrA HARREEST EH (No. 321MS093, No. 321MS0804 ) ; R H AR #H A H RS H ( No. 32101847 ) .

EZBAN I #ME(1983—), 2, Wit , MIBFGE IR, WFGE T 1) : i VR AR B AR S S HTisikk b . =il {5 /E# ( Corresponding author ) :
JEZE4 (LONG Yuzhou) , E-mail: lyzh28007@163.com,



324 o AE A F AR 45 %

synergies of heterologous double-root in alleviating continuous cropping obstacle were discussed. Compared with
non-rhizosphere soil, the seedling quality index and plant biomass of heterologous double-root coffee or homologous
double-root coffee decreased significantly after culturing in rhizosphere soil. After non-rhizosphere soil culture, there
were no significant differences in the seedling quality index or plant biomass between heterologous double-root coffee
and homologous double-root coffee. The seedling quality index, root biomass of C. liberica and C. canephora, and total
plant biomass of heterologous double-root coffee were significantly higher than those of homogenous double-root coffee
after rhizosphere soil culture. Continuous cropping obstacle inhibited the growth of coffee, but had more effect on ho-
mologous double-root coffee. Heterogenous double-root coffee alleviated the growth obstacle of continuous-cropping
coffee by C. liberica roots. The seedlings quality of the heterologous double-root coffee separated root by nylon net was
better than that of root undivided or separated root by double pot under continuous cropping, and the root growth of C.
canephora was the best in nylon net separation. Root allelochemicals of C. liberica promoted the root growth of C.
canephora. There was no significant difference in the seedlings quality of heterologous double-root coffee between root
undivided and separated root by double pot, and the C. liberica root growth of root undivided was worse than that of
double pot separation. The root growth of C. canephora inhibited the root growth of C. liberica when the heterologous
double-root were in contact with each other, but this inhibition was not related to the allelopathic substances in the C.
canephora rhizosphere. The root growth of C. liberica had no significant difference in nylon net separation and double
pot separation. There was no effect on the root growth of C. liberica with or without the allelopathic substances. of C.
canephora. The root system of C. liberica alleviated the continuous cropping obstacle by reducing the inhibition of al-
lelopathic environment and promoting the root growth of C. canephora by its allelopathic substances. The results would
provide a theoretical basis for the application of heterologous double-root grafting in the field.

Keywords: coffee; continuous cropping obstacle; heterologous double-root; root separation and cultivation; seedling quality
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Tab. 1 Characteristics of soil fertility
7 SR kA .
b wegpe IR Bt SR A = #
Index pH JuS 1 Organic mat- Alkaline Available Available Ca/ ke) Mo/ Kke'!
(WS-em™) e eke ) N/(mg-kg™) P/(mg-kg ™) K/(mg-kg™) a/(mg’kg™) Mg/(mg-ke )
FEMWFEE 6.37+0.19° 39.16+£0.98°  23.23+1.45° 50.89+2.73° 40.01+2.03° 110.98+5.77°  83.87+7.54°  29.58+1.60°
ity 4.49+0.15° 75.68+2.73*  19.10+1.38° 80.01+4.44° 138.46£10.05*  171.39+5.48"  95.43+£4.99" 35.64+3.51°

T WS A /NG S R m A B 22 52 2% (P<0.05)

Note: Different lowercase letters in the same column indicate significant difference among treatments (P<0.05).
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Different lowercase letters indicate significant difference among treatments at the 0.05 level.
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Fig. 1 Seedling quality of coffee with different grafting treatments under continuous cropping obstacle
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Tab. 2 Biomass of coffee seedlings with different grafting treatments under continuous cropping obstacle g
AbFE Treatment HLAR Thick root A Thin root MR & Total root b F 3 Shoot 31 Total

T, 3.96+0.41° 3.37+£0.22° 7.33+0.85" 16.76+1.36" 24.09+2.04°

T, 5.03+£0.47° 3.4140.20 8.44+0.73" 19.34+1.38° 27.78+2.79"

Ts 0.32+0.04¢ 0.28+0.03¢ 0.60+0.09° 0.84+0.07° 1.44+0.39°

T, 2.33+0.26° 1.54+0.05° 3.87+0.31° 7.03+0.70° 10.90+0.80°

TE: ET TSR R B, S ORI JORLRD . rFORIRIAR 2R 70 30 2R AR | AR, I OCOAR o e 54 OUAR. 28 4 G 3kl 4y
DML AR HAR . AR PR B S A RNE FRERIRTE 0.05 K 2R R, HARRSEEEE A F/NS R R A B LE 0.05

K B2

Note: In order to analyze the data of double-root system, the C. liberica root and the C. canephora root of heterologous double-root
coffee were expressed as thick root and thin root respectively, and homologous double-root coffee can be divided into thick root and thin root
according to their growth. Different lowercase letters in thick root and thin root indicate significant differences among treatments at the 0.05
level. Different lowercase letters of other data in the same column indicate significant difference among treatments at the 0.05 level.
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Different lowercase letters indicate significant difference among treatments at the 0.05 level.
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Fig. 2 Seedling quality of coffee with different root separation ways under continuous cropping obstacle
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Tab. 3 Biomass of coffee seedlings with different root separation ways under continuous cropping obstacle g
Rb3g KRR R HORLFRAR 3R SRR Hh 3 Mt
Treatment C. liberica root C. canephora root Total root Shoot Total
T, 2.33+0.26° 1.5420.05" 3.87+0.31° 7.03+£0.70° 10.90+0.80"
Ts 3.23+0.27* 2.37+0.20" 5.60+0.41° 11.32+0.65" 16.92+0.73"
Ts 3.050.25° 1.44%0.18" 4.49+0.32° 6.12+0.46" 10.61£0.75°

T FFVEEE A R/NG P RER A BE A 0.05 KF LR B3

Note: Different lowercase letters of other data in the same column indicate significant difference among treatments at the 0.05 level.
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