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WE: A 73K+ 245 Phyllostachys edulis £ Wik A KR F R R Y HE—H ST RERHAZALEHERSBEL X
AABKBREE IR A i A KW 2R T, A n RARKRFEA AR A S Z 43I0 3k A4k 36, A8 PSYPRO
% EEKBFRARE L-SIA vF KRB K Fo PCT-55 23R R B4Rk, A APk £ R0 2 LA AT KRB R L3
kK, RER. OekRARNN, FRAABEN(FHHE6E A )G KA TMAER A, MEBWK, KE0E
ALK, FATE RS0 e 3 ik B 2 FKF (P<0.05); EAEKRTHE — 48 LAt KRG MHIK T AR A4
KB, Bfe kKb BRATZ N v R EF R B F(P>0.05), B0 /8 £k b ik A K R B4 6 3745 i K S
B M ERERAELR I E g A, QF ik £ KBRS B EIH I A RATHEZ LI, DA LE—
FE—FErt—EEvt— XA, EFXELRABE, RAABRZHPRE LK, LE—KRAKHE 13
AEFB, BRO KL EGBLEEN . BHFRIERLHHA IR ERBMEGER, Ok E XA L
¥—rt, "t—XA., 2E—KRAZRAGMMAEYAIH B FKT(P<001), ROAL Pk AR EEARE . FRH
KAKBAMEY AT RE—ELE R, KPRLRBHEA ARG AR F, L5421
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Water potential with Phyllostachys edulis in its fast-growth periods

YUAN Jiali'?, WEN Guosheng'?, ZHANG Mingru'?, ZHANG Rumin'?, CAI Xianfeng'?, ZENG Yingying'?,
LI Hongji"?, WEN Xing'?, ZHU Hong'?

(1. The Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University, Lin’an
311300, Zhejiang, China; 2. School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300,
Zhejiang, China)

Abstract: To determine whether 1) water transport from mature to young Phyllostachys edulis bamboo and 2)
water potential were key factors driving growth of young Ph. edulis in its fast-growth period, a PSYPRO water
potential system with [-51A leaf water potential probes and PCT-55 soil potential probes were used to measure
leaf and soil water potential at the physiological-ecological monitoring station of Zhejiang A & F University.
Analysis included analysis of variance (ANOVA), Turkey’s test for multiple comparisons and a correlation
analysis. Results for the period of rapid growth with new to six-year-old Ph. edulis bamboo showed that the wa-
ter potential value significantly increased (P << 0.05) with an increase in age. Leaf water potential of same-
aged bamboo was lower in the rapid growth period than before and after. However, among mature Ph. edulis,
leaf water potential differences in the rapid growth period were not significant. Also, during the rapid growth

period correlation of water potential to soil-leaf (P = 0.627), soil-atmosphere (P = 0.908), and leaf-atmosphere
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(P =0.716) were all highly significant (P << 0.01). Thus, existence of a strong water potential gradient meant
that a key factor with mature Ph. edulis water transport to young Ph. edulis mainly relied on the water potential
eradient for driving fast-growth. [Ch, 5 tab. 21 ref. ]

Key words: plant physiology; Phyllostachys edulis; leaf water potential; soil water potential; water potential

gradient; diurnal variation

BT Phyllostachys edulis J& 5.5 W RAF} Granineae f4), EHES i) WK, FEFHE
B, WA I & TR S o IR IE AR AT L AR SRR TR R
BT 5 AR FNAS W], A FM R i A K Oy 2GR0 R KA K BARSAER T Wy AR,
Bis BATH A MK AR, EEEEE 4 AVE 6 A% 60 d N, mBKM L 10 m LI FAFF.
J T BT BATIX AP A K HLE], R DA R A 8 B B KRS MR SRR R OLIE AN
() A6 B AR AL AR L AR B K RS AR WIRARIE S S AEE AR R, mBdEE . AT
JE L KRR R TS AT TORSE (R BAT K 35Ty T I BIF 5 L o AR A D B PR
KA FEMEZ . AR K3 3K 3L R KSR SR 2, s BT s AR K 5
KMILERE R, IRZIEAGBAT “BAXAR” MHLH, S8BT E BRI IE R AR TT & S LRl 2 R 5

1 M5 *

1.1 IR 5L sl

S b A Wi VAR PROR 2 B A A B AR 25 6 WS I sty S T AR W 22 T AR R LA HLAT (30°147N,
119°42'E) . Y < IRIE, St 2, MKFu, WS, BT rh Wl = XA, 4785
oA 15.9 C, o fm R 41.2 C, BRRIRA-13.1 C, 24EMKE 1 427.0 mm, 44 H W
$1920.0 h, TR 234 d. @ARIL EREIX, ik 48~49 m, TIEJRARLLE, TR REHTE 60 cm LU
b REMOY — BB WAL BATARY, T A EREAK, MEBRE Syrax dasyanthus, €% Rubus
buergeri F1 ™ 4538 [l f§ Callerya reticulata 55 , 1T
1R 1~6 454, @R 9~16 m, Jg4Eky 8~16
cm,

SCERAEHL D 30 m x 20 m, Fh gk AIAE R 22
P, Hir 6 FE4E 3k, 4F4E T, 2444

F1 REEKFH(6 B)AEFIREBAIEEBFFE
Table 1  Characteristics of different ages of sample Phyllostachys

edulis in June

6 3 1084+057 1138+0.89 6.06« 0.25
MR, BT 8 Kk FEILJE FEHS A S S, Ak 4 7 1157040 989020 6.72x0.17
a3 )2, TIEmE 722 m, H)ZEE 8.57 m, 2 4 11.18 + 031 849 + 0.88 6.69 + 0.49
R 997 m, P KIS W (6 ) [F4E BT 8§ 1468 +045 826+043 5.700.16
U AT RERE AR 32 1, A 2R o BRSP4 (8 o 52

1.2 LWHHE

12,1 24580 Hme SHREMESYNEIE N, Ra . EHEE. Omn. BEWES S mm
HMERIE A FFAE, 256 ML AR XS BATATIE Y e 20, RS S B AT AR I

122 bk #Begmie 720144430, 50, 6 HkFE 3 d MBI RGO HA27TH.5H8H,. 6 HTH),
FI 18 sk AL (PSYPRO) 2 58 sk 5 R 48 L-51A £k ORARHE Y 4E ) 7€ F5 1 (0~6.5 MPa), Jeit i
T kS R AN A e Ik R T I B AE R R AT IS B AT REMLE R SE AR i e, e E A e
S 1 ANNRL S mm B, ARG B AR A D = R AR AR O LR ZE IR, A i i Y 8 P
WS 2 IF S 8O0 W L0 B 6 A2 R A 0k, L L MOk S 85 3, TE A I oKk 3800 2 B [ Dy 11:30-
14:30, 4 ZH G K SRR B 3 min, 35 i 4533 A4 Bsf ] B Y0 2 19 5040 BT 34

123 rhk#HBE Zegniz R 6:00 MR I B2, WS FEAREY BAT K St HAm
TE T IR BB AT K S D J7 3, EREIGR B B[R] U /R 6:00 2R 4:00 55, AR R 2 h, #EHL O
AfgRErt, B 1R, BORE

124 23R Hegal2 FHA] PSYPRO £ 55 ik ¥R 48 (PCT-55 L3453k ) 78 BAT AR 1B £ 3 DAL
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21K 25 em, 33 S 3 AN RK, SRTRALINE , i HR e 5 2R i 8, O 3ME .
125 XAKS R ZAen e FIHKAEE . RAWEX 2 D86, M40 E 85" A 017
B V=0462xT In(Ry) . Hr: W, KIKF(MPa); Tz LR ; Ry I RS (%), 1%
PG 7 B 5 240 o) Y B A e S AR A 30 T=(Te+273.15) °C, Forp: TRz K4 xtil i s Te & E (C).
KL TR BT A G Z T RE R .
1.3 HIEHH

AN TR ARIRE J22 AN R AT % 6 A (0 I oK BB AT 50 PR 28 (ANOVA) J5 22 53 17, % 8 35 P R AT Teuky #6301
FMRGE 2 547 88 6 K 340 28 BRI B 28 5 2240 o AR I N I H 38K 5 L B AT I K 35 5 KK 3
HEATAR GME SR BT o s 43 17 185 1] SPSS Rl Excel #0474,

2 HEREGAMN

21 AEERBARMTREMH KB LR

IKFERP AT AROL I B BRAR 22—, B0 AR R AR DA S8 SO 00 40 i v B K 7 L f G 3k
A7 I AR B Bl R TR AR AR [ A i B AT B MoK Sk 2 B, A K ki B, 7EA KO
P (3 3) AN [R) MR J2 368 7K 3 B8 52 i 2 3k 31 8 25 7K (P<<0.05) AN ] Az 1< B AORE J2 1 ik oK 385349 20 TR T2 K
P> HRKRIA > BIRARS . WO BEIE & EORF, AR A I YA TR A 1% 1) 2K 3849 g 77 e i8R o e
TR SR AR FEAE AT L AR AR KR, K AR Y 6 AR AR B AR — Rk it
W ASEAE | 2ARERENAT s 4 AR BATR AR K R e 2 AR AERNRAT s 2 AR A BATRE — R K 4
BT BT AR ZEATHIR S o AR RN XN R 7 220 Mok B (3R 3), 3 AN I AT % X 7k 4
(1 52 Wi 338 2] 42 25 K7 (P<<0.05) , e R AE AR P ), A Xk S i 52 i LR Al 2 SIS R SR A0 . AR

®2 ARAEKBARRMKREAHKSBLILER

Table 2 Comparison of water potential of different ages of Phyllostachys edulis in different growth stages

Trie/a Mo 2 Az K i K A
2 T2 -1.33 £ 0.10 (a,a) -1.39 = 0.11 (a,a) -1.24 £ 0.15 (a,a)
2 -2.36 £ 0.13 (a,b) -2.86 £ 0.15 (a,b) -2.72 £ 0.14 (a,b)
FE -2.94 + 0.14 (ac) -3.32 £ 0.17 (ac) -3.06 = 0.22 (a,b)
4 Tz -1.04 £ 0.09 (aa) -1.18 £ 0.10 (a,a) -1.11 £ 0.07 (aa)
)z -2.34 £ 0.09 (ab) -2.62 £ 0.12 (ab) -2.52 £ 0.13 (ab)
LJZ -2.72 £ 0.13 (a,c) -3.04 £ 0.13 (ac) -2.86 £ 0.15 (ab)
6 T2 -0.83 = 0.06 (ab,a) -1.11 £ 0.08 (a,a) -1.06 £ 0.11 (a.a)
2 -1.87 £ 0.13 (b,b) -2.23 £ 0.12 (ab,b) -1.98 = 0.10 (b,b)
L2 -2.20 = 0.18 (ab.,b) -2.73 £ 0.11 (ab,b) -2.44 + 0.13 (ac)
BT T2 - - -1.37 £ 0.11 (a,a)
)z - - -2.85 £ 0.16 (cab)
2 - - -3.23 £ 0.19 (bab)

L. RN FEEAR G LR 5 TR > R AR R — A WA (R bR S B TR AT e K i S T LU SR R R TR
[l — A KN, W — TR B AT A F MO )2 A K BB 5 PR LB . i TAEAR A KM, 6] — A7 B 7 7 ] — kOt J=
AR HORTERNHEATARC . K 35 MR LUKy P<<0.05. BIdfi 5% JT -1 35 {H+ AR ME B2

®3 EMAKBRNEARAESH

Table 3 Two-way (ANOVA) of water potential in Ph. edulis

it . P
A B : : —— ————

F P i P Pt p
Az K i A 17.111 0.000 126.989 0.000 0.716 0.584
Az Ky 18.149 0.010 253.500 0.000 0.678 0.610

KA 11.756 0.000 156.756 0.000 1.006 0.426
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P + HE—H W) — KR 3% £ 1K (soil-plant-atmosphere continuum, SPAC) BEIE, 7K 43 N &5 7K B3 1] IR 7K #
T BT AL N B AT 1 BT AL K 53 o
22 TESHRABBENLLER

A FEAT I BATEA AR K B 3 — KB R WL 40 FEAE RN, BAT R K B R F IR,
Forp T A K R B TR AT 08 B AT 0 K S4B IR B IR A . TEA AT 6 4L BT KB B E ™ T 2 44
9, TE A A I A K A0 b A A FT IS S A R AR . 3 T I A K rp 0 (O 9 DR A R4 ) AT
W Z K g AT, DISCRe oA K ARG m A K e, U 6 4F2E BAT 5 AT ik #ak
FIRFEES, M2 A 4 L BT RWA MK, H5R AR AR A s . AN 3K 34
B, A A HT I AY L 3K 34 5 A I BT Y B 3K 28 Sk B W35 K F (P<<0.05) o — 7 Tl 3K iy
FAR S SRR A, Sy — TR T B AT PR A A N S R O 2 K A DK
BEEE MM, A KPR TAE KT A A K 1 4 iR [R AT I8 B R B b B, AR 0 B8 7 i K 34 22
A%, i5(2.35 £ 0.33) MPa, BLHH BT 0K B8 )35 i 2

x4 ARAEKRBARMTRENHIE-EM KB ERNLR

Table 4  Soil-plant water potential gradient of different ages of moso bamboo in the different growth stages

R E EATIER A v, 1[/5 q’yL
AT D 2 -2.21 £ 047 (a) -0.09 £ 0.01 (a) 2.14 £ 0.29
4 -2.03 £ 0.51 (a) 1.94 + 0.28
6 -1.63 £ 0.42 (ab) 1.54 £ 0.22
A i 2 -2.52 £ 0.58 (a) -0.14 £ 0.02 (b) 2.38 +0.34
4 -2.28 £ 0.57 (a) 2.14 £ 0.30
-2.02 £ 048 (a) 1.88 = 0.27
K 2 -2.34 £ 0.56 (a) -0.13 £ 0.01 (ba) 221 £ 0.31
4 -2.16 £ 0.54 (a) 2.03 £ 0.29
-1.83 £ 040 (a) 1.70 = 0.24
AT -2.48 £ 0.57 (b,a) 2.35 + 0.33

VLR R R, W R ROREE, Yo W IR SR RE o BRI T R (AR i R

23 FELKBRRIBENHOASBELLE

LA 07K 95 WA L P 0K AR L I 0K A B SLAR B, B
KR B A — KK 0 FL A e 5. AE AT Dtk K1 O (4 94 (LA 9%, I 831 S
em WK H) o (B SR K AR K ) R A O S BT, A A T B
1), KRB R HE YO KK 5> B AT K> LMK, SUf KUK 5 B B 3% 25.66
MPa, BB T T35 107.38 MPa. K AUK #4004 (858 LA M - HOK S5 R1B PR35 1 1-3 -4t
G, SR KSR BATIC, B 5 AN FEAHLIE THAE. AEDURAE K, KUK % 0 R/ B
fE 6 A (~136.41 MPa), B BUAE 5 A (-9.55 MPa), B2 8Ltk 0T 8 10 11 25 L BLER , 28 50 EE 0K
TR 6:00, KAUKI AR (3 H BB I HUIE L/ 8:00), 25 TP 1818 TR, 14:00 7 4 k50K
BAOHIRAG. BURTFR NI T (3 1 8:00-16:00 K AR SR8 T e, AW EITE) . Bl k8L it
A HAS AR, S (2 1 9UAE 6:00 Zidr, BURTFAIBIE TRE . % 14:00 Ziduik SURIRAL, JLIRIF &
W T, LKA F AR S KUK SBIEA BRI — 3, (RSORS00 BB . R T G
FEn KA R I B A I S, KBRS, A B2 Ko (5 A )R IR B 4 0k 5
BRI S — S RIE R T, R R I K SS9, TR 5 A . LI 85 0 K
SR I ITAOR B A BT R KRR RE K T B . TE) TR KR (6 ), L HOK SR A
POAT— BB R K, T KA B KRG, S BOCESE—BAT IR SBS B W N, KT T
o AEIEPNY, RIRPTH BT KSR, SR T R BE MR, (LB 07 6 LMK S5 A, it
B A I 2P I M RE K LB s 7395 R B A K A LA 1B PR K A6 52 B 1 13
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6 4F A B AT I K e di 5 AT 35 -0.04 MPa, FEIHLRIR 3o 285 & 19 R K08 25 em ZE G TR,
BT EATHIAR 5 80% UL b 434 18 20~30 em RYIREE™, FT LLIX — U BE A9 2 3E /K B8 S B A7 A1 K 23 1Y
RO

RS ARAERKBIFE-ENMH—KIABHELR

Table 5 Comparison of soil—leaf—atmosphere water potential in a day in different growth stages

I 7K #/MPa

H 1 I i) ek #/MPa oy 2 i 44k 6 i KAIKHIMPa
03-31 6:00 -0.04 - -0.09 -0.08 -0.04 -26.08
8:00 -0.05 - -0.27 -0.26 -0.19 -25.07
10:00 -0.06 - -0.82 -0.70 -0.67 -33.28
12:00 -0.06 - -2.08 -2.02 -1.90 -36.66
14:00 -0.08 - -3.18 -2.97 -2.49 -41.56
16:00 -0.09 - -2.08 -1.88 -1.69 -51.74
05-21 6:00 -0.06 - -0.18 -0.16 -0.11 -9.55
8:00 -0.09 - -0.53 -0.44 -0.33 -34.11
10:00 -0.11 - -1.01 -0.96 -0.88 -66.07
12:00 -0.15 - -2.55 -2.52 -2.40 -96.44
14:00 -0.17 - -3.41 -3.12 -2.87 -114.98
16:00 -0.13 - -2.15 -2.00 -2.03 -111.10
06-15 6:00 -0.08 -0.16 -0.15 -0.12 -0.09 -29.03
8:00 -0.13 -0.34 -0.32 -0.27 -0.25 -53.48
10:00 -0.15 -0.83 -0.77 -0.76 -0.71 -83.45
12:00 -0.21 -2.24 -2.13 -2.22 -2.11 -91.89
14:00 -0.26 -341 -3.15 -3.02 -2.63 —-136.41
16:00 -0.19 -2.14 -2.05 -1.85 -1.70 -128.33

24 AEEKPLE. M, RIKBZEBX RS

X e M RAUKSHZ AR A, ARG AR R AR N UK S S K RS R
AUKF L RHUREE RAOKIER R fH 5931151 (0.627, 0.716, 0.908), =3 Z [a] 19 HH K 5 28 )ik FIHk
FHKF(P<0.01) o BEHBATEPRE AR AR BB, BATHY RS 1R SRR SF B E K
BATIEA KB BE AR K, MO, R3O UK o & B s IR S i 2 B AT B SR
3 itk

BATH LA, MR HEPTAEE Y A BESEARIT A S T A R S R R A g T
Gk AN SR R AT R QTR SRR BT AT B AN B A e A LR HE AT R
B, KRB IR KRR A P 2 o 17K 3R B R /K 3 SR — A ) — K5 1 A9 % i 7 1
o AT BATH R SADET B, A KIS AR AT B i ik Kk oy, o 6 AR AR B AT
(IR BE Ty doe it o RRIEDMEAEDT . SCAR A5 R BB AT AOMEAR ,  BEHEWE 130 R BOHERR &, MR B % Ja A
BRI, FEEMRIEMRAR D AR SHORE T, SORY R Z, WD RERa ; HEAR A A9 A 2000l
A, BEHER At S AL, 6 4R AR AT RE TS ARSI K, 6 AR AR AR ORAE, SRS ITIR TR X
e T ot 4 6 IR BT BT R K ST ik RE T ik o AEFRNTARIBE ST A B AT I XK S5 R i 7 2R
ST PO AT A B 5 KR o B S AT A% B A DR A 0T P R T T A X AN [ A A 0T P g e
IR IEAERAT o B, Felp R R P, 6 AR AEBAT . 4R TBAT . 2 AR BATZ A K H 2
SR . XU AT B QIR AERE B SRR T K Y ORCRE o (IR — MM R G il T
PRI A AR R R ST NIRRT 8% 1 2 A S i xS h AT 9K o A6 3% AGRUEZH AT 1Y
PR AL o FEFRATXEAE KB B RSB AT 22 L LR A B, AR 2R AR A A 1< S B AT R 1) £
HoK$ 2R R, WAEERPHBMHAR RGN TP RPOT L KD FNEE RN, B4 L%
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IKFEAPC LR o Tmaji SF200 B BATHH T R AR 2 HABH Y B9 5~14 %5, RIEMEBITRAAH T BT
fiff K, AT g K B TR R AR A [ A 13— B AT I — UK 3 H AR AT ST DL S =3 Z [l Y
FHRAEHEAT 00T, R WIS B AT A I N TS RK B Bw 6 4R AR BATE B HGE TR #
Aster S5 Iy - BEWTHIAR Y 5 14 7K S 18 W AL RE S A M AR IBUK 70 o 3k BRI I B A 1) /K 0 I & fiE

FIARIOK 73 BE J1 B8 o MAE IE/F I B AT MK SR T RERIARAE, MORSEBR MO B2 TR Ma MR, i)
WA IE P B AT I 28 e K AR TSR E o B AT 7K 23 (8 AR B T 77t 1) K 38 LA R R K 35 A e 35 1) TE AR
KRF o BOLIT0 BATARIEAT I A % BB AT AR b AN — BT RS, ¥R K TR 53.3~
100.7 m, PS40 3.3~8.6 #k, AT 2 700~3 000 # -hm™ {77 ARA #E R 500 4~ FRATHE L B ik £
FEMB RO RERRIE 22 B, b 2~6 AEAE NPT 14 Bk, BiAT 8 #k, Ok AARRIRYHEMT RGE, MKEBOLH HA
HEPT RGESL AT 3.3~8.6 #k, HEDNIAE 3 A RERR BT IO BIEAT RGEAE 3~7 >0 WFRATIAR KA, FEpkp
Aok AR — T RGBT, WAKAANFEMET RGN BT, B K 55 AT LA AR
o AR BEXT ] —¥EAT R G BAT 5 A FMEAT R G B AT KB AT 0 JE TR, o Al S 4 il W 1)
B, XA TSR

4 i

MIATHIDI SR B, TR KIN RES PR A= 4, T2 BARKEE REAT X AT B K o0 A i, X Rk o 4%
R RAEAE R P W R o 7R PR AR KM N B AT KB (K5 B AT e SR A LR R AOR 1 AR
DIMASE . UL B AT /K 2 LK AR TR S S R o ARFE K3, BEPTRE K 23 RIS W 3t A3 20
1, DRUEB AT @B PO A I o G, /K T 38l BAT PR A K e R R
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