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Abstract: Kapok trees ( Bombax ceiba) grow well and have normal flowering and seeding capacity in Hong-He dry-hot
valley (DHV) , which is characterized by a dry and hot climate. The valley sees small rainfall and long duration of drought
during the dry season. Kapok seeds have a normal germination potential, but their natural regeneration is very poor. Young
trees or seedlings are seldom observed under a mature kapok tree. The causes of the difficulties with their natural
regeneration and the related factors controlling the regeneration process remain unclear. To understand the process of
seedling development and the causes of problems with natural regeneration, we measured seed production per tree, seed
dispersal characteristics as well as the field and indoor seed germination potential in a kapok natural population in Hong-He
DHV. The results showed that each mature kapok tree produced 98092 + 2540 seeds on average. The mean fruit number per
tree and the mean seed number per fruit were 358 + 46 and 274 + 45, respectively. These findings indicated that the seed
source was abundant. The seeds started to disperse by flying with kapok fiber after the fruit cracking from late April to early

May. Most of the seeds (82.7%) dispersed within the distance 4—22 m around the parent tree. The area 14 m away from
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the parent tree was the concentrated seed dispersal zone, with seed density 1005 seeds/m’. The seed rain lasted for 15 days.
The losses among the seeds falling on the ground were high. Approximately 30.2% of these seeds were taken by birds, ants,
and mice, and 54.0% of the seeds perished because of mildew. Field germination tests showed that the germination rate for
the treatment with 2 cm surface soil mulching was 60.3% , whereas the germination rate for the treatment without soil
mulching ranged from 15.0% to 38.8%. The seeds did not germinate if the soil mulching depth was 6 cm. Apparently, the
seeds falling onto the bare land without soil mulching or with excessively deep soil mulching have low germination rates.
Additionally, the sterilization test with different disinfection treatments demonstrated that an infection reduced the
germination rate by 40.8%. The seed viability was also influenced by seed moisture conditions. The seed moisture decreased
with the increasing period after seed falling up to 40 days. Seeds at 10—35 days after maturation had moisture content of
2.1—5.9% and showed the best seed viability, but the viability declined significantly 45 days after maturation. Soil moisture
of 20—40% was favorable for seedling development. This result indicated that both seed and soil moisture directly affected
seed germination and the seedling development process. The seeds showed a wide span of tolerance to temperature changes.
The seeds could germinate at a temperature between 10 and 50 °C, showing the best germination rate at 30—35 °C. In
conclusion, weak precipitation and prolonged drought during the dry season in these dry-hot valleys lead to conditions that
are inhospitable to germination and growth. These conditions reduce the number of remaining seeds, lower soil moisture
content, and shorten the seed viability period. Therefore, weak rainfall and a long drought seem to be the bottleneck that
restricts the progression from seedlings to young trees. Soil mulching (1—2 cm) can increase the seed germination rate by

improving moisture conditions.

Key Words: Bombax ceiba, natural regeneration, dry—hot valleys (DHV) , seed germination, environmental factors
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1.1 HRMEN

SCEGF 2012—2014 AFE7E PG R MOk K2 ARG FE AT, 13K 319—425 m, 34970 25.1 °C , uide s <
I 49.5 °C , H AR 0 °C, JEFE I 363 d, H BREFEL 1770 h, AP K T 700 mm, 25 & Bt K TN &, 8
MR HO AR A%, BT+ ,0—20 em +)2 138 pH {H 7.0, AHLIT 14.6 g/kg, &5 WA 2H 7350 R
18.4 .12.7 F126.3 mg/kg,

TSR FPAKE B SRPRE AL T 200 T IR A A5 X FEAE B T - Ja i IR o 3 A B DA, TE R SRR, I
AR FEAG KM ( Bombax ceiba) . 4% H T ( Phyllanthus emblica) 1% ¥ ( Tamarindus indica) , % KA - FF
( Dodonaea viscosa) F14- 1 JK ( Calotropis gigantea) . HAA CHLE ( Eupatorium odoratum) 5525V >4 ( Agenatina
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AT R RE ARSI A
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Table 1 Situation of kapok seed was subjected to feeding and mildew

I H WEHHZ M Feeding and carryling situation FAEBL Mildew situation

Ttem BUE Feeding iz Carrying A & Gemination FF Mildew Wi % Gemination A% Gemination
B/
AIR/ % 18.20£6.50 12.00+4.50 32.54 54.00£2.32 24.00+2.14 5.00
Percentage

SGERFIR N R 2.

K2 ARETEN REMH AR FHL R ARG RS

Table 2 Effect of different soil medium on seed germination rate, germination index and vigor index of kapok

S Ttem Hjﬁ%ﬂﬂ%L fﬁ&%ﬂﬂ%ﬁ% oo A ‘ BiAs 4 _ it
Above the litter layer ~ Below the litter layer Above the bare soil Below the free soil Contract
1§ & R/ % Germination rate 15.00+1.32a 31.25+2.62¢ 26.25+2.10b 38.75+3.85d 60.25+7.25¢
] % 464X Germination index 3.80+0.20a 10.17£1.21¢ 4.56+0.65b 12.81+1.25d 18.50+2.45¢
16 71388 Vigor index 10.91+2.30a 102.83+10.42¢ 12.82+12.30b 180.04+21.00d 250.50+20.50e

SRR RS | [ — AT N PR EURAE 0.05 KF B2 R

ZEJHREAL B A S A A B, Bl AN T 7 + S T NPT AR T 0 R R R T R W AR A
FIIE FIFEEL, AT IH 8+ R HERTH BB KRR 41.4% , W] DLFR 115 85 X6 R B & S A, (RxH i & 4
KOG 148 80 W R 225 T R T R R AR T AR B AR OIS R (R 3) . mI L, R
ERGE S B/ I IR LS Yo

®3 FRBESLEMARBMFHLE HLEHNFAEENZM

Table 3 Effect of different disinfection treatment on germination rate, germination index and vigor index of kapok

B+ T O B F AU+ T 5 Tl -+ HERR I 7 Bl AR AN
TiH Item Seed disinfect + no Soil disinfect + no Seed and soil Seed and soilboth
disinfect to soil disinfect to seed both disinfect no disinfect
5 % %/ % Germination rate 41.41+3.20a 60.00+5.60b 62.25+5.40b 37.50+1.50a
i & 88X Germination index 12.35+£2.30a 12.87+2.40a 21.03+3.20b 7.41+1.00c
1% 1385 Vigor index 226.15+15.50a 251.60+14.80b 562.19+20.30c 58.65+1.54d

SRR E RS | [ — AT N PR EURAE 0.05 KF E2ER R

222 ERELEK .
HEFIRTE 0—6 cm [F] i B VA I ITRY T % % ol 1
SRR MG S R A B R (0 em) = o |
T YK R SN 17,59 B FLIIIR, 5 E | i
WEFVRIE L 2 om DR R BE TR B 6 om BT 53 4 |
RREHI &, e TR B 12 om RRTFHAR  § |
HERRE( 2) N
I KIETE 15%—40% 2 4] , I 5 7K B FH 85, i RIERERENININEN:S L
TFHIRR B R BORN I 48 B U R, 2 - 0 05 1 2 3 4 5 6
BRI 60% BT 10% 0 F FARREB & . 15% o

TSR EIRA 5.2% W & HW & 3 d JFIREE "
NN \ e gt s B2 AEEHREXNAEHFHEZERNZG
BT AR T 50% LA AKRAER % 5 d IR o O

ig. 2 Effect of sowing depth on the seed gemination of kapok
IR R B R B Fh T W 06 (R 4) om0, AR b2
Tt A dpe A LS KR 30%—40%
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Table 4 Effect of soil moisture content on germination percentage,germination index and vigor index of kapok

T HES KR %

5% 10% 15% 20% 30% 40% 50% 60%

Ui H Item

Wi

L 0.00+£0.00a  0.00£0.00a  5.20+0.12b  51.67+3.25¢ 66.67+3.5d 73.33+2.20e 35.00+5.31f 0.00+0.00a
Germination rate/%

B R85
. 0.00£0.00a  0.00£0.00a  0.40+0.02b  1.85+0.24c¢  3.50+0.45d 3.58+0.25d 1.96+0.15¢ 0.00+0.00a
Germination index

5 1 3

(?_}‘jj?'a;& 0.00+£0.00a  0.00£0.00a - 4.24+0.53b  13.15+1.10c 14.78+2.10d  3.95+0.25b 0.00+0.00a

Vigor index

GEL R T bR | [T — 4T TR R AE 0.05 KF 25 %
B R IRETE 10—50 °C , BEIR T, 80 &R (B K 38 BORTE J1 48 BB R Jesnm TRt 3 IREAL T
10 °C FlfmF 50 CFhFERANREW] A& ,30—35 C2FhF il & W B HEIREE , ik 45 °C , BRI 11 & K1k 55.0%,
Hg % 2 d Ja IRZFZ AR 82 T i R A28 RE (32 5) o AT UL, 3R B T 40 CARA R T AR+
W&, ARG RIS A 5 BB INH " B
®5 CREXAMMTEE RHESHE S BN

Table 5 Effect of temperature on germination percentage, germination index and vigor index of kapok

iH HJE Temperature/ °C
Item 10 15 20 25 30 35 40 45 50
i

Germination 0.00+£0.00a 7.00+0.82b 35.50+2.00c 58.00+2.10d 65.50+4.30e 70.50+5.60f 56.50+1.80d 55.00+2.40d  0.00+0.00a
percentage/ %

i & 45 10.52+2.05f
R 0.00£0.00a 0.75+0.24b  2.54+0.42¢ 5.50+0.95d 7.54+1.32e 0.52:2.05 10.86+1.00f 5.28+1.30d  0.00+0.00a

Germination index

N o
ﬁjj?'afﬁ( 0.00+£0.00a 0.42+0.10b 4.95+1.25¢ 17.16+2.10d 38.25+4.50e 55.25+3.60f 18.25+2.45d - 0.00+0.00a
igor index

SRR RS | R — AT N TR FURAE 0.05 KF EER R

F AT F AR A T IR I 25 SN B K s AR I LA, BT~ F AR A1 N A RO B 3G Tn, Fb 7 &R
B AR ECRIEG T 485 B R A (B 3) , (S E RN, FiF BRI IR TR BT 10 d Flis T
45 d, Fh 7 K RAR W E R, DR F TR T 10 d Sk B8R, RS2 AR BB K  FE 5 25 5 28
MAFHL 45 d J5 , B TR S E K R R K, Tl Bz WK AR 4 R A R e S Fh AN BB &, Fh 7&K & Bt
SekEfE TS (B 3) A 45 d JE &K EA /MR BT X EE R ARSI, HizoksZ2 R K, T,
AP T E I BIRAAAEIL 10—35 d, E7KE R 2.1%—5.9% 5& ARMFh 71 & S fE 5
2.3 - BEE K AR RS

22V AN B AR [RIRE A 3 5 K ARG O . AR TE A S R 5 d T35 B IR RFTE 32.8—40.2
CZE(E 4) MHARTEIA 45 CUEmREA LA mm ik 49.5 C ., RE SRS RARTILR,
T S 62 T B3 B R o 30 B S R [ B A B e K, JR) R (20.49%—30.5% ) R 55 78 55
(20.8%—31.2% ) B &5 /KRB E R T AMB T (3.3%—22.4% ) A5 1l 3 (3.29%—20.5% ) , FH [a] H 3 5 p% 5%
155 IS KR A AS AL i i, 3R o T K ok N 32 A ROBF A A 22 4 il i ml, AR DR AFFE 3K K P
(FE4) , AT 557 10 5 Hh A 38 5 7K 55 6 RN 285 D) AF O, I % W B 0 () 34 ), EL el 1 3K g
55 FNZ% & R, Bl Bk K AL TR IR A
2.4 A ob A

ZEVESR 1 AR [ R s N T e A i 10 2B K I IR T 1 DL, 6 ) RS BT T AR & BOR /N3 B K H ]
3> B ISP  STE I, & FE b 25 55 B 58 (% 6) . Fh T H () FED 368 R0 8% 3 ) 0 A 2 252 ) K (B I, £
UE T Fh 8 & BOR B 5 0 3  TRARA T RS L, A 2 [ 22 SR 3% 0 B 11 A 4y, A TRIRE b A7 i R4 i
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O 6 J AR 23 TR, 0 B v AR RN (3R 6) . ZoWLER R AR BB (i 25 ALK ™ P M) P43 2y e
i, A TE S EORAT T A e . AR B8 T e 9 10 R s i e 0, AR RS A LS 4l
A AR EZ R, BB 6 A 6y, AR R AR 2 25 R, G Ao R L e b 4 A 4 e O | B
A A B AR, 2R 28 S i HAn OB B A2, A AR AR LA (R 6)
AP UL AR D SR I AL R R i VA BELA ST 45 o) A8 e AR R

3 % 45 - 35+ —— M 445

2 AN —— RINIVA . |

s ——HTWEE |, B Z | ML o
.- —— MK = R 35 g
< 7 o B R R KR! S 25+ >
i g O ; 30EE I 2 -
o) ——wg  (WES g | g
N smE &i | 2
H’:é§40 20\-!%_0;3 ﬁng- ZSg
%‘g %E ﬁa 15 %&(
R E 30 15 322 E 10|
= g2 £ 10 %
£ Eﬂ 20 g 5 = g 2 5t 1s

5 10 . T 0 g - 0 S S S S S S S S 0

E 0 >_<\>:<_:_>_<_>.<_>_<_>.</ >‘<\>¢<‘>‘<‘>‘< s 0 5 10 1520 25 30 35 40 45 50 55 60

Z 70 5 10 15 20 25 30 35 40 45 50 55 60 SRR

b H H) H RS EBOREL Days after the falling of seed/ d

Seed storring days in the field natural condition/d
4 BHEMTESKEMEEREMERENTK
B3 MFHEER FREY ENRGNGABEHEFERE Fig. 4 Changes of soil miosture content and temprature with
IR days after the falling of seed

Fig. 3  The effect of storing days on the germination rate, P T 4 AR 22 P M LA e b 2
germination index, vigor index and miosture content of

kapok seed
B8RP fH, HE AR AR

®6 ABMFHREIREE

Table 6 Investigation on the process of seed and seedling of kapok

6 HJiE End June 11 43 November BAE 6 Y June next year

=] B Az /m? Wi iz P/m? Hi Az P/m?
Item height/cm  diameter/cm  Tree/m> height/cm  diameter/cm  Tree/m? height/em  diameter/cm Tree/m?
FH 1] FH 3
Field 8.82+£0.40a 0.15+0.02a 2.95+0.85a 31.25%+2.10a 0.49+0.10a 1.04+0.30a 35.98+2.50a 0.58+0.10a  0.039+0.01a
ie
SRR
River bank 7.58+0.80a 0.12+0.0la 1.06+0.53b 35.45+4.20b 0.45+0.120b 0.002+0.001b 75.42+5.50b 1.02+0.30b 0.001+0.001b
iver ban
ABRET 5.52+0.90b 0.11+0.0la 0.08+0.10¢c 20.52+2.50c¢ 0.28+0.05¢ 0.008+0.001c - - -
Under tree
T LliTicH
Ll 4.21+1.20b 0.13+0.0la 0.01+£0.01d 18.85+4.20d 0.21+0.01d 0.001+0.001h - - -
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