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Studieis on Citrus Root-stocks 1
Differences in Germination Temperature of Seeds and in
Growth of Seedling between Citrus Varieties.

Fujio YOSHIMURA, Akio KUZUOKA, Koki HAMADA
(Laboratory of Fruit Production, Agricultural Faculty, Kéchi University)

We tested on the influences of temperatures on the germinatio_h of Citrus seeds,
. +14 to 30 March, 1954. The results of the test are reported in Table 1,2 and Fig. l._.
In general, the optimum temperature for germination of Citrus seeds were 30-35°c.

The optimum and minimum temperatuve were lower as their home were north.
The effects of chilling treatment of Citrus seeds — +5°% for 30 days, 25 March

to 24 April,

1954-— were reported in Fig. 2.

In general, they germinated more,

sooner and more uniformly in every varieties, when they were chilled.
If the seedlings of some varieties should grown better, their tap root elongated

into deeper part of soil, and so their lateral roots developed wider and deeper,
these seedlings were very good root-stocks. Differences in the growth of 93 days
seedlings of 15 varieties under similar environmental conditions after sawing are
shown in Table 3, and differeﬁceé in their root-system are replicated in Fig. 3.
General speaking, we should say, C. Funadoko, C. intermedia, C. Natsudaidai and

C. grandis are endowed with good qualities as root-stock.
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Table | Influences of temperatures on the germination of citrus seeds, 14 to 30 March, 1854.
(Days to be ncccessary for germination)

varieties \tempcratures 35°c . 30°c i 25°¢ 20°c 15°¢ 10°¢c
. ] days days days days * days » days *
3 El  C. grandis var. 7 10 6 17 or more| 17 or more|{ 17 or more
Hégen
B o O M C. Tamurana 8 10 15 17 or more| 17 or more{ 17 or more
f# Pk #® #f C. Funadoko 8 15 17 or more| 17 or more| 17 or more
9ok vet—7u C. sinensis var. .
7 ;‘,_ lt/ j _./,7 v br;;ix;;:::sxissvar — 7 Il 15 17 or more} 17 or more
e C. si i . -
wWRA VY Fulilx_?he:rs; var — 6 10 13 17 or more| 17 or more
B C. Aurantium-~ 7 10 12 15 15 17 or more
373 B C. Natsudaidai 7 8 10 12 14 17 or more
A m C. Hassaku - 6 7 10 16 17 or more| 17 or more
= ® #H C. sulcata 4 6 8 I 16 17 or more
H C. junos 4 4 8 10 17 or more| 17 or more
#H = P. trifoliata 4 4 4 6 10 17 or more
. rE L1 2] *
g 1 Average 6.0 7.8 10.8 13.6 15.1 17 or more
or more| or more
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Table 2 Influences of temperatures on the germination of citrus seeds

(Bercentages of germinated seeds)

varictiNsmperatures 35°c | 30°c 25°c 20°c 15°¢ 10°¢
. 70.0% | 80.09% | 10.0% | 0.0% | 0.0% | 0.0%
X EL C.grandis var. Hogen (7" 5y" 1(109.0y | (12.5) | (0.0) | (0.0) | (0.0)
. 60.0 | 8.0 | 10.0 0.0 0.0 0.0
Bz &M CTamurana 5.0y ‘[(100.0y | 125 | 0.0y | ©.0) | (0.0)
p 30.0 | 50.0 | 10.0 0.0 0.0 0.0
it SR # #  C Funadoko (60.0) [(100.0) | 200y | (0.0) | (©.0) | (0.0)
72BN N C. sinensis — 60.0 10.0 10.0 0.0 0.0
4L FeF Uy var brasiliensis ¢y laooy a5 |aen | ©0 | ©.0)
= o C. Sinensis — 80.0 20.0 10.0 0.0 0.0
BEA LY yar Fukuhara ( ) laooioy | (5.0) | 1225 | (0.0) | (0.0
. 20.0 | 80.0 | 40.0 | 10.0 | 10.0 0.0
@ C. Aurantium (25.0) |(100.0) | (50.0) | (12.5) { (12.5) (0.0)
- 500 | 8.0 | 4.0 | 10.0 | 10.0 0.0
" 8 C Natsudaidai 62.5) [(100.0) | (50.0) | (12.5) | (12.5) | (0.0)
5.0 | 80.0 | 60.0 | 10.0 0.0 0.0
A % C. Hassaku 62.5) 1(100.0y | (75.0) | a2.5) | ©.0) | (0.0)
_ 8.0 | 9.0 | 70.0 | 50.0 | 10.0 0.0
= ® M  Cosulcata ®8.9) [(100.0) | (77.8) | (55.6) | (11.1) | (0.0)
. 4.0 | 700 | 50.0 | 10.0 0.0 0.0
i C. jnuos (57.1) |(100.0) | (71.5) | (14.5) | (0.0) | (0.0)
o 9.0 | 90.0 | 8.0 | 60.0 | 30.0 0.0
L3 B P.ifoliata (100.0) {(100.0) | (88.9) | (66.7) | (33.3) | (0.0)
54.4 76. 4 36.4 15.5 5.1 0.0
¥ B Average 71.1) |(100.0) | (47.6) | 20.3) | 6.1) | (0.0)
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Fig. 1
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Days from the begenning
Germination of various Citrus seeds under different temperatures
a: 35°c, b: 30°¢, c: 25°c, d: 20°¢, e: 15°¢, f: 10°c
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Fig. 2 Effects of chilling treatment on the germination of Citrus seeds
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.. Table 3 Differences in the growth of 93 days seedling between 15 citrus vrieties under similar environmental conditions.

. heads Total fresh Top fresh | Root fresh’ [Narrow root| Trunk Tap root | Top to root | Narrow root fresh w. 100
varieties - ‘ weight _ weight weight  |fresh weight length length ratio Total root fresh w. ~
: ] ' . gr ) gr gr gr cm cm %
Y4t BE % M C.Funadoko 1.30(171.1)| 0.88(176.0)| 0.42(161.5)| 0.26(162.5)| 6.8 (62.4)| 18.0(125.9)| 2. 10(109. 4) 61.9(100. 6)
lf  #  # C. intermedia 1. 13(148. 7)| 0.75(150.0) | 0.38(146.2)| 0.24(150.0){ 5.0 (45.9)| 17.2(120.2)| 1.97(102. 6) 63.2(102. 8)
“.wﬁ . Bl mm.ﬂmﬁm.wmm: 1.03(135.5)| 0.69(138.0)| 0. 34(130. 8) o‘mocwu.e 5.4 (49.5)| 17.0(118.8)| 2.03(105.7) 58.8 (95.8)
U . % C. Hassaku 0.92(121.1)| 0.62(124.0)| 0.30(115.4)| 0.17(106.2)| 6.0 (55.0) 14.4(100.7)| 2.07(107.8) 56.7 (92.2)
B 48 C. Natsudaidai | 0.92(121.1)| 0.61(122.0)} 0.31(119.2)| 0.19(118.8)| 5.3 (48.6)| 14.9(104.2)] 1.97(102.6) 61.3 (99.7)
IR C. Aurantium 0.87(114.5)| 0.59(118.0)| 0.28(107.7)] 0.17(105.2)| 6.2 (56.9)| 13.8( 96.5)| 2. 11(109.9) 60.8 (98.9)
i C. junos 0.86(113.2)| 0.58(116.0)| 0.28(107.7)| 0.14( 87.5)| 5.0 (45.9)| 15.6(109.1)| 2.07(107.8) 50.0 (81.3) -
= s . i C.osulcata | 0.85(111.9)( 0.57(114.0)| 0.28(107.7)| 0.17(105.2) 5.9 (54.1)| 16.0(111.9)| 2.03(105.7) 60.7 (98.7)
"A 1 3 % # C. Tamurana 0.77(101..3)] 0.51(112.0)[ 0.26(100.0); 0. 16(100.0)| 3.8 (34.9)| 15.5(108.4)| 1.96(102. 1) 61.5(100.0)
SR 2 B P. triforiata 0.76(100.0)} 0.50(100.0)| 0.26(100.0)| 0. 16(100.0)| 10.9(100.0)| 14.3(100.0)| 1.92(100. 2) 61.5(100.0)
A © F C. leiocarpa 0.74 (97.4)| 0.48 (96.0)| 0.26(100.0)} 0.13 (81.3)] 4.9 (45.0)| 14.8(103.5)| 1.85 (96.4) 50.0 (81.3)
% C. Tachibana 0.71 (93.5)| 0.46 (92.0)| 0.25 (96.2) 0.15 (93.8) 5.2 (47.7)| 13.2( 92.3)| 1.84 (95.8) 60.0 (97.6)
TEEA LY mrmwamhwm Var- 10.67 (88.2)] 0.45 (90.0)| 0.22 (84.6)| 0.12 (75.0)| 5.2 (47.7)] 13.0( 90.9)| 2.05(106. 8) 54.6 (88.9)
D&y 1w« Cosinensis var, 1 n ea r9a ~ .
220U brasitiensi 0.58 (76.3)| 0.39 (78.0)| 0.19 (73.1)| 0.10 (62.5) »o (45.0)| 12.5( 87.4)| 2.05(106.0) 52.6 (85.5)
“H2 AN B M C. kinokuni 0.56 (73.9)| 0.37 (74.0)[ 0.19 (73.1); 0. 11 (68.8)| 6.0 (55.0)| 14.4(100.7) 1.95(101.6) 57.9 (94.0)
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Fig. 3 Differences of root-system of scedlings between Citrus varicties under similar

environmental conditions.

Type A: F. ,tr‘ifo,li:;ta, C. Tamurana

Type B: C. junos, C. leiocarpa, C. sinensis, -C. kinokuni, C. Hassaku

Type C: C. Natsudaidai, C. Aurantium, C. Funadoko, C. intermedia,
C. su]ca}a, C. Tachibana, C. grandis.
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