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Abstract: Using the robusta coffee Reyan 1 as the scion and liberica coffee Chali 5 as the rootstock, grafting was carried
out using the inarching method to investigate the effect of interspecies grafting on the growth of coffee grafted seedlings.
Two sets of inarching methods were set up (cutting off the top of the rootstock first and then grafting, and grafting first
and then cut off the top of the rootstock after surviving), and then transplanted into three types of soil (clay, loam, and
sandy soil) and four different coffee continuous cropping years (0, 5, 10, 20 a) soil, and the robusta coffee self grafted
seedlings were used as CK to study the effect of interspecific inarching on the survival rate, growth index, chlorophyll

WisBHE  2024-07-09; {EEIHH 2024-08-01

ES&mME WrE AR H (No. 322RC780) .

EHEN  MME (1981—) , 5, Wi+, AIBFFTR, TR i A, *@(5/E# ( Corresponding author ) : ik &
(ZHANG Ang) , E-mail: angzhang henu@163.com,



2556 o AE A F AR 45 %

content, and growth and degradation of grafted seedlings in the different soil types and in the different coffee continuous
cropping years soil. Results showed that grafting at the same stage of scion, the survival rate of F, treatment (grafted
seedlings with preserved aboveground parts of the rootstock) was significantly higher than that of F; treatment (grafted
seedlings without preserved aboveground parts of the rootstock). Using the same method, grafting at the “Butterfly”
stage of the scion, the survival rate of grafting seeding was significantly reduced compared to grafting at the “soldier”
stage. Different grafting methods could significantly affect the survival rate of coffee grafted seedlings, and the younger
age of the scion seedlings was beneficial for improving the survival rate of grafted seedlings. The treatment of F, in-
creased the root system, root to shoot ratio, and promoted the increase of aboveground biomass, resulting in faster plant
growth. In the early stage of F, treatment, the biomass of the aboveground part was high, which promoted the growth of
the underground part. Cutting off the top of the rootstock after surviving relatively reduced the biomass of the above-
ground part, inhibited the growth of the root system, which reduced the biomass of the root system. Different soil types
had a significant impact on the growth of the root system of grafted seedlings. In clay, the root system of robusta coffee
seedlings was more developed than that of liberica coffee seedlings, while in sandy soil, the root system of liberica cof-
fee seedlings was more developed than that of robusta coffee seedlings. As the grafted seedlings grew, if the root system
of robusta coffee seeds was not cut off in time after grafting and surviving, the root system of liberica coffee seedings
would slowly deteriorate with growth. In soils with different coffee continuous cropping years, the survival rate of in-
terspecific inarching seedlings was 100%, significantly improving the survival rate, effectively alleviating continuous
cropping obstacles, improving survival rate, and restoring aboveground growth. On the 2-3 days after grafting, the pa-
renchyma cell in the cortex began to coalescent. On the 4th day, callus tissue could be seen between the rootstock and
scion. On the 6-8 days, 2/3 of the stem segments between the rootstock and scion had already healed, and healing was
evident on the 8—10 days. Using liberica coffee as rootstocks and robusta coffee as scions, the method of cutting off the
top of liberica coffee seeding first and then inarching during the “soldier stage” of the scion can obtain vigorous inter-
specific grafting seedlings, which can effectively alleviate soil continuous cropping obstacles and improve coffee
growth.

Keywords: coffee interspecies grafting; inarching; different soil types; continuous cropping obstacle; anatomic structure
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Different lowercase letters indicate significant difference among
treatments (P<0.05).
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Fig. 1 Effect of different approach grafting methods on
survival rate of coffee grafted seedlings
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Tab. 1 Effects of different approach grafting methods on growth of grafted seedlings
Ab3g ey il /= I A%k T Dry weight/g
Treatment  Stem diameter/mm  Stem height/cm Number of leaves #2 Root M Leaves 2% Stem
CK, 4.25+0.27° 22.75+1.24° 11.76+0.38° 1.51£0.26° 3.27£0.11° 2.25+0.23°
Fi 5.96+0.44° 26.47+2.16" 12.64+0.24° 4.17£0.42° 3.35+0.17° 3.13+0.18°
F, 6.21+0.48* 26.63+2.55° 15.84+0.16° 3.21+0.31° 3.49+0.21* 3.64+0.15%
w0 [ESVEEE S A F NG FhEFR R A R 22 57 3 (P<0.05 ),
Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).
R 2 ARBEAEFNGEFEREZNZMN
Tab. 2 Effects of different approach grafting methods on root system of grafted seedlings
b3 RARE MR FHEA BRI AR R B A% 53 EL
Treatment Total root  Total surface  Average Total root length per unit  Total volume of Number of Root Number of root
length/m area/dm? diameter/mm soil volume/(m-m) root system/cm’ tip/(x10%) branching/(x10%)
CK, 49.67+1.23¢ 6.82+0.26°  3.40+0.82° 49.68+0.23¢ 7.5940.60° 17.27+0.43¢ 20.17+1.73¢
F, 162.98+10.04* 21.52+3.48"  9.61+1.35% 162.98+10.04* 23.69+2.68" 104.64+3.84% 80.94+1.66°
F, 84.57+2.84°  10.98+3.18°  6.30+1.88" 84.57+8.47° 11.71£2.85° 20.83+0.59° 26.38+2.34°

T BB G ARG 5 B3R A B 22 5 3% (P<0.05 ).

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

®3 ARTEMEEHEKNZIG
Tab. 3 Effects of different soil types on growth of grafted sseedlings

s B br T Dry weight/g %*ﬂ HHl Diameter of taproot/mm
ﬂ%thIJ;mm m§$;1 1 it % Semdiame gy Rl
Root Leaves Stem Liberian coffee Robusta coffee
S 24.43£1.81°  18.23+0.25°  0.52+0.04>  1.18+0.18°  0.50£0.03°  4.47+0.47° 2.33+0.35° 3.23+£0.25°
S 27.57+0.57°  19.07+0.32°  0.56+0.03°  1.49+0.06°  0.62+0.04"  5.33+0.32 3.2340.25° 3.17£0.29°
S5 28.2740.35"  23.20+1.11"  1.07+0.10*  1.92+0.07° 1.08+0.15"  5.87+0.21" 4.20+0.26" 3.20+0.10°

T FFEER G ARG 5553278 A0 I 22 5 3% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).
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Fig. 2 Root system growth of grafted seedlings at different times in loam soil
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Fig. 3 Root system structure of grafted seedlings at different times in loam soil
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Tab. 4 Effects of soil with different planting years on growth of grafted seedlings
+ HERR AR AR PR ek IEW Grafted seedlings/d ki ff Robusta coffee ( CK, ) /d
Soil continuous Indexes
cropping years/a 30 60 90 30 60 90
0 LIS /% 100.0+0.00° 100.0£0.00°  100.0+0.00° 100.0+0.00° 100.0+0.00° 100.0+0.00°
I AR & 44.240.20° 34.6+£0.52° 23.7£0.24° 40.5+0.36° 26.7£0.25° 25.6+0.42°
LR 6.6+0.28° 10.0£0.37° 12.0+£0.42° 4.6+0.24° 8.0£0.31° 9.4+0.42°
ZEH/mm 1.9+0.06° 2.2+0.12° 2.3+0.15° 1.00.08" 1.3£0.09° 1.7+0.14°
5 LIS /% 100.0+0.00* 100.0+0.00* 100.0+£0.00* 80.0+£10.0° 63.0£5.70° 66.0£5.70°
2R AR & 40.5+0.32° 39.0+£0.47° 26.1+0.26° 47.7+0.63" 40.9+0.49° 35.6+0.37°
LR 7.6£0.25° 8.0+£0.36 11.240.41° 5.0£0.21° 6.0£0.32° 8.4+0.38"
ZEH/mm 1.3+0.08° 1.8+0.11° 2.1+0.25° 0.9+0.05" 1.2+0.27° 1.6+0.33°
10 I /% 100.0+0.00* 100.0+0.00* 100.0+£0.00* 76.7+5.77° 63.0£5.70° 53.3+5.70°
23 A £ 41.8+0.37° 44.5+0.45° 40.0+0.32° 44.9+0.53" 41.240.63° 36.5+0.47°
4 6.0£0.36° 9.6+0.42° 12.6+0.28° 2.6+0.04° 9.9+0.13° 8.6+0.27°
Z5M /mm 1.2+0.08° 2.2+0.14 2.4+0.26" 1.0£0.07° 1.4+0.21° 1.9+0.34°
20 I /% 100.0+0.00* 100.0+0.00* 100.0+£0.00? 66.0+£5.70° 63.0£5.70° 60.0+£0.00°
23 A £ 40.1£0.33* 37.3+0.28° 34.0+0.37° 38.0+0.56" 35.0+0.39° 31.9+0.48"
LR 6.0£0.23" 9.0+0.17° 11.6+0.48° 4.0+0.36" 4.0+0.47° 8.0£0.38°
ZEH/mm 1.2+0.12° 2.1+0.24° 2.2+0.15° 0.9+0.05" 1.240.18° 1.4+0.26°

T8 AT RS AN /NG 5B A R I 18] 20 B0 22 5 .35 ( P<0.05 ),

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

8d

¥ 10d

St: hiA; Sc: fikfl; Ca: ZE; Cus: MHHH; Xy: KFEH; Ph: B,

St: Rootstock; Sc: Rootstock spike; Ca: Formation layer; Cu: Callus tissue; Xy: Xylem; Ph: Phloem.
4 FEETSERE
Fig. 4 Healing process of grafted seedlings
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