55 43 55 1 S & 7 i Vol.43,No.1
2023 4F 1 H ACTA ECOLOGICA SINICA Jan.,2023

DOI: 10.5846/stxb202112183590

SRS, T A R, B TR, KRS NI , B X B A B Sl B L R T S VA SR A B R R I ) A R AR A B O 2 A AR AR,
2023,43(1) :379-387.

Guo X M, Wang ] M, DuH H, Fang Y X, LiuJ T, Cheng Y J, Tao J P, Liu J C.Phoebe zhennan S. Lee seedlings adjust the biomass allocation and root
distribution to adapt to the karst fissure habitat and rainfall temporal pattern.Acta Ecologica Sinica,2023,43(1) :379-387.

WU 858 R R ST S R LR A R T R 1 B
B

e G EAREL AL BT, AR R A, AR R4 A
P R Ao A Rl 2 e, = 2 X A 2SR BE 2 B 0 o 5 S0 %, TP =k XA A S S IR S S28e s, K 400715

T A S R S A BRR MR S R T A SRR G55 . o T B h o K B3 BB A v B, 3
A P B - R0 S R 7 SR AR A BRI A A, 8 R 1 M X A 2 I A5
A EL BV RIS T8 PRI 975 R XS A6 2 0 A B O R 02 (K TS, 3 o
B 7 2V BB A 55 (S, 24 om 555,112 om B4 12 om 2B 1S, 416 om EHER+18 om ZUB5 ) FIR [F] T I S
5 (L 22 d WERII 1,y :19 d BERTRING ) 355 —AEABUR ( Phoebe shennan S. Lee) Q7 2 A58 ok 4 490 ok 53 M K2 AR 2% 430 4
HORE R (LIRS . 4505 - (1) ST TR R R AR H A b A | i S A7 7 A B0 MR 0 1 AR 8
T 2 5 S 20— A8 S I T DR I O T 3/t 0 T 25 LR TR B A A0, (2) BTl
QY RO RR 2R T L 4 B VAR TS e, LT 7 (s W D 35, BRI 2 B 5 F ORS8N T 0 2 2 bt
HUR R R AR AR E 0], BFIE A0 s RAE A 007 SABRAE A AL D i B A AP0 A (LRl 0 5 R 1 Bl
AL L 5 W 0 OGS o A0 L2524 0 0 43 BT 36 S PR A0, B8 86 R 28 8035 0 M 10 2 it
HEVE IR LT 2P BB 2R 00 R AR A P BRL A MV U5, DA T8 P ST A0 2 2B () 2
SESR T 0 TR P AR R 3 R

Phoebe zhennan S. Lee seedlings adjust the biomass allocation and root

distribution to adapt to the karst fissure habitat and rainfall temporal pattern
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Abstract; Karst is one of the most important fragile ecological environments in globally terrestrial ecosystems. It is basically
characterized by the dual structure of surface soil and underground karst fissures and caves, due to the long-term strong
chemical dissolution of carbonate rocks. In recent years, under global climate change, the rainfall pattern in southwestern
China has shown a trend of decreasing rainfall frequency and greater sub-rainfall. The karst region in southwestern China,
which belongs to the subtropical monsoon climate, often suffers from more obvious alternating wet and dry conditions. The
underground karst fissures and variation in the temporal pattern of regional rainfall will have a significant impact on plant

growth and development in this region. In this study, in order to explore whether the seedlings of Phoebe zhennan S. Lee
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adjust biomass allocation and root distribution to adapt to the changing environment, we simulated different karst fissure

habitats (S,: 24 cm soil; S, ,: 12 cm soil layer+12 cm karst fractured layer; S,,: 6 cm soil layer+18 cm karst fractured

layer) and different rainfall temporal patterns (1,;: rainfall interval of 2 days; 1 rainfall interval of 19 days), and

194 ¢
checked the plants biomass accumulation and allocation, root vertical distribution. The results showed that; (1) under the
short-term rainfall pattern, compared with the whole soil habitat, the habitat with a small proportion of karst fissures did not
affect the biomass accumulation of P. zhennan seedlings. With the thickening of karst fractured layer and the extension of the
rainfall interval, P. zhennan reduced the total biomass, allocating less biomass to stems and more to roots and leaves. (2)
The vertical distribution of root system of P. zhennan seedlings decreased with the deepen of soil layer, but increased the
root biomass allocation ratio in the soil layer above the karst fissures, regardless of the rainfall temporal pattern. The results
show that the fissures hosted soil can be a certain habitat for plants. However, with the thickening of fractured layer and
extension of the rainfall interval, the fissures weaken the ability of the habitat. P. zhennan seedlings increase investment to

root and leaf at the expense of stem biomass, and increase the root distribution in the interface soil layer above the fissures

to ensure the maximum use of limited soil resources so as to adapt to the fissure (and arid) habitat in karst.

Key Words: limestone; karst drought; habitat; root expansion; adaptation strategy
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Table 1 Soil physical and chemical properties
HHLB oA Ex0 ol FH ] 47K d
pH Organic matter Total N/ (g/kg) Total P/ (g/kg) Total K/ (g/kg) Field capacity
7.4+0.14 (0.34+£0.02) % 0.28+0.03 0.39+0.02 23.7+£3.22 (39.8+2.23)%

1.2 LRk

SIS A F PR T PG R R 2 A 2 el S 6 b R (3 W TBUAM, D JEL 780 (29°49' N, 106°25'E) N AT, iE4K
225 m, & W e RS

ASTADLE ST b DX A (] 4 2 JRE B (2 s /N 35 TE RS 28 (KX FE X7 : 54 emX39 emx24 em) T 241K
ANTR)JEEBE B8 iR A B B BUE A 4B, DR DI RE s (o K L . NVESR S R 3 KO 2 R AT R
AT (Sy:24 em 1HE) 172 AEHPBUELE(S,,:12 em EHEZ+12 em 22 ) 3/4 FHEHBERE(S,,:6 cm
THEZE+18 em WP ) . SR AR SRR, IR A /NLLMEE Tk, BB AR SR 4k
PN TR R I ] o R A SRy (1 ) A IS T B RS SR (X, ) o Lo R 2 d — R, MR 4h T P T~ 42 3 Ik 1)
() TR 5 T M AEBR 19 d — UK RN AR T ST AR B e K T 2 0 A R MK H B8 R o o 4k A i
IR AR — B, BT Bt K B3, S A RS e Ak B 4 4% 2 B BVt /K B UK 2.9 mm 145 mm (13.9
mm 5.4 mm FEZK, K I RS R b B 4% 22 B Bt K EAK YN 19 mm 96 mm 93 mm 36 mm FF/K , SEBRjifE
KRB R TAGHEAAR " (% 2) . AR 6 NEE, HiL, S AR & 6 K-, 3t 36 M 4bH,

=2 KBKEE
Table 2 Water treatments

S — K 5 K BERENK R TSR K A

Qb Ea[EEPRA N L o A
. . X Precipitation in the Precipitation in the Precipitation in the Precipitation in the
Treatment of irrigation Rainfall interval/d . .
first quarter/mL second quarter/mL third quarter/mL fourth quarter/mL
2 d R ETRE 1
) I ) I Ly 2 600 3046 2932 1138
Rainfall interval of 2 days
19 d BRI AT 1
TR Do 19 4001 20305 19548 7586

Rainfall interval of 19 days

ST 2019 4F 7 A 15 H BB KRS R RE KN 50 em ) —AFEA WG4 JEAT R 4%, IEAT 18 W
R 29 d )5, T 8 H 14 HIFMH/K - Ab A3 353 d,

http ; //www.ecologica.cn



&t
H

382 la SRS Bl 43 4

1.3 faheillE

T2020 4F 8 A 1 HAMR 25 MFATIOR, 28 B TS G &, e 70°C T 268 T
TEA RGN 2 ERGFRRTE, REARRZUORATE N EE T 6 cm IL—Z2 LU, KR
Y I ASLAR 1 mm G, B K sh eI PRI AR R A B B4 by I Se e % . B iYL
(STD1600 Epson USA) FAf AR S MR HR 1< AR R AR MUAATL S5 45, AR R S BE SR 1 AURL SR R 433 o
FIEMRK MRFHEH RARFRZ N, FER R TARE , S R 25 AR M, ARA YR L L
=R A YR B R 2R =22 R B e AR R L = E R SRR R R AR
At =dE— R A R R R SR
1.4 HdEsrHr

K HI SPSS 22.0 BRAFHATIUHA TR J5 2250 Mt , #a7R 5 i SLBR A= B8 e T IsF TR0 A Jmy A b AR B 5 o T B [ 4% J)
1 2E HAE IR TR I i AR R TG AR A2 5 SR ¢ A 30 43 AR T /N A 3587 0% [ T EsF ) 4% ) 28007 5 >R B PR 3R
T5 2557 T 6 22 8 LU (LSD) 2 AR ) R RN (E0A% JR ™ /NS5 3%00 . FH Origin 8.6 X MR AR TR

2 #R

2.1 SRR AR AR AR E A i
T W ol 26 T P (B0 A% T, IR ) A B T B SR A el (i SR B B ) T SR e N T 1, 56
PER IR EETE R, B S AR5 Ah , At 5 A 40 ek Fif 4 26 1] [ o 48 £ S 280N (P 1)

C 1 Lhe P2 loa 09 - O % )
= L -
B3
Sy a ns L, A s U
/ RS 06 |ng * .
g TIIEEH 8 05
= E S 04}
9% S N N
‘l’ﬁég Sip a sk . B ﬁ‘égz' *§ § §§
= / {ELEL I 2 * BT
# 2 w2 o1t
kS &5 0
=) Ol L
N b w3 e o n n ns
2 nld'y B2 Y
. n . . 035 Ly g La Tlog La Liga
40 20 0 20 40 So Sin S3a
A& Total biomass/g BT Fn A 5540 B Rainfall and habitat treatment

E1 £EMEREEEENMENSEYEREREEVE SLHEM CFEELARER)
Fig.1 Effects of habitat and rainfall temporal pattern on the total biomass and the biomass ratio of each organ of P. zhennan ( Mean + SE)
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Table 3 Two-way ANOVA on total biomass and biomass ratio of each organ of P. zhennan in different treatments
. F
T5 25K - -
Souree of vasiation B T T £ B WEII TR x A
Rainfall temporal pattern Habitat Rainfall temporal pattern X Habitat

KA Total biomass 31.831"* 27.781"* 5.531*
M L Root biomass ratio 0.332ns 7.17%" 2.003ns
ZEA W) L Stem biomass ratio 81.694 ** 16.197 ** 1.887ns
A4 I Leaf biomass ratio 59.884 ** 1.038ns 5.954*

# F7n P<0.05; % * FR P<0.01;ns FREFALE
2.2 WHRAYERER LA RGN R 5

L, ST WU R AW =R NER T I B2 5 (B 1, 50N iR iR 2 A= ) Bl
IR CRTEZABR G I ) i IR TE Sy RS PR R TR B[R A% R X AT A AR R AR A TG
M AHAE S, ), F1 S, AEBE Wi AR 8 A= 40 £ Bl 4 93 W ) 1) ) o 2B 4 S i/ (181 2)

[ ] L Lioa P Fn 43540 B Rainfall and habitat treatment
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Fig.2 Effects of habitat and rainfall temporal pattern on the root biomass ratio of each layer of P. zhennan ( Mean+SE)
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FAF TR B3 1 S, A BT BIRP IR I [RIA% )= T B 2E —J2 (D, , A i B LA 32 ) IR AW
5 HOGEHT T (5 S, AR L) HLAE 1o A5 0F P EITHE B34 (1 2) .
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Table 4 Two-way ANOVA on root weights in different layers of P. zhennan in different treatments

el :
Sommee of variation W £ ) A WERTI TR e x 2358
Rainfall temporal pattern Habitat Rainfall temporal pattern X Habitat
MR A W5 Root biomass 22.914** 10.237 ** 7.01%*
A5 L Dy 3.183" 0.26ns 1.498ns
Root biomass ratio D¢_1» 5.922* 0.407ns 2.558ns
Dy, g 0.978ns 0.416ns 3.705 "
Dig o4 0.222ns 0.74 ns 0.996ns

Dy_:0—6 cm PWERRIZ Dy, :6—12 em WERFRIZ ;D515 :12—18 em WEMRFRIZ ;D gy, : 18—24 om WEMR)Z
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Fig.3 Effects of habitat and rainfall temporal pattern on root length, root surface area and root volume of P. zhennan ( Mean=SE)
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Table 5 Two-way ANOVA on root system of P. zhennan in different treatments
0 A <] F
DR HH A R *
Rainfall temporal pattern Habitat Rainfall temporal pattern X Habitat

R4 Root length 6.621 " 11.195*" 6.698 "

MR Root surface area 7.73% 5.797 * 7.04 %

HAEFE Root volume 7.933" 1.923ns 7.601""

3 itig

30 RN BTN 4 v A R AR M A T 2B ) SR R K R N R I ] B

R

15 2 d FEFIIS TR AR R, 54 S AR L, S, AR 35 W R AR T WU 400 i A9 A= W o D )2 V52 A 3 A
T s 4B 2 R I, (R TR 1K FR IR 2 1 ) T ORI A AR AR, D i A
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ABIFFE D TR A S5 T AR 0T, AR T I X 63 T ERF T 5 J S B e i 5 B 728 R B ), -8 R I T
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