EANE RN e SN S17 MRIBAL H R 23

EE TR EMKS LRI ERHR

77 A B
(WHT MK 2B RH2E R 311800

1 ZE. [HK) B (Pavliostachys heterocycla) {ER—FaAi) Z K KEUVEARAR TR, BA E 21
EBMAETANE . EERE =W m iR TR HF R, FRBCEFEBNREIT, NBIWEIIRE
9 GG T HERRRE . NIRNBREE 2B LT Z 503, AMARETHAFEER AN
7w D BN R R BT E AT KRR g PR N2 5 20 DARGH 8 A7 DR AR B T S
THERGK I IEZE TS (5] 72 2020 R HEZE 7-9 5, @A NEE 100%80R 4 B SE I 2 2= 15
TESZIGHT, NPEE AT BRET (TDP) BN EAERMTE, ST TDP 47 T ANFEFEE BT E WELIE . S256 I,
{85 TDP 48 s W T AR R S AT SRR RO, I s A ol o S 2 R ZE AT L R SRRy
KR F . AR ]Y DHFai R 3R] (1) TOP EARIERTA M@ ain AN B2& 25, BN 2 5
T LR ST AR S AR IE A R (2) T TDP X BT MW, B &b 5 A B R 5B 7 22 & T2
v, HEITARFF B S T 2T AR BEE b, T R RESEm K58 B 134 0 2 35 B AR T 8 21T
MIFE/K . (3D JaEA AR S AN 1 18I0 R 2 BTV B /S BRI R - T S8 2 v i ) BRI B8 7 i A
TR, WOGHE SRSy LI E . (R TR B BRI aR 4 LR RE . [l SR R R T
BONBIT A BRI EER SN 7, B RS TR R E R B R T KRR . (D) T RIR
iR, ATHE R T 4R AN TR RS AL 7K SCHE, R IE IS AR BT A A K AT RN R, HIX —
U Z T SR I AR D450 ) SR G4 R R, BT BIEE T BAMIA ST 21T KK 54468 71,
{H e 26 1 5 SRR R AR+ 3 N OK DG MR 5 2 B o FREEI T 5 BB AT AR o A 28 To ik SN A
| RIK F1 BT fig 2 B L R SR T 1 R R o ASHIE FUKs 4 S R B SR AR A R AT RS K 43
A EIENS SRR

KEW: BT miRTR WA ARG KR AR

Abstract: [Objective] As a giant woody bamboo species distributing widely, Moso bamboo (Phyllostachys edulis)
has high ecological and economic values to the local communities. Extreme events with high temperature and
intensive drought occurred frequently in recent years, which had led to significantly higher mortality rate of newly
sprouted culms, posing a threat to the post-disaster recovery and succession of Moso bamboo forests. To deeply
understand the mechanism of differential age-specific drought-induced mortalities on Moso bamboos, This study
focused on exploring the age-specific water-use and hydraulic response of newly sprouted and established culms,
and the water share and competition via physiological integration of rhizomes between the newly sprouted and
established culms. [Method] During summer (July to September) in 2020, we conducted a drought treatment by

setting up a manipulated throughfall exclusion plot within a bamboo forest of approximately 10 ha in Lin’an city
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(30°14'N,119°42'E), Zhejiang Province, China. To improve the measurement accuracy of Thermal Dissipation
Probe (TDP), we calibrated the original empirical formulas for Moso bamboo with different ages in laboratory
before applying TDP. In the field we have continuously monitored the environmental factors and sap flow rates in
newly sprouted and established culms and rhizomes between them, and periodically measured the light response
curves of leaves and the percentage loss of xylem conductivity of culms, branches and leaves. [Result] The results
showed that: (1) There are significant differences on the empirical formulas of TDP on bamboo culms with different
ages, and it is necessary to build age-specific correction for different ages. (2) By applying corrected age-specific
TDP formulas, we found that sap flow densities and daily water use of the newly sprouted culms were higher than
that of the established culms. But the water consumption of bamboos was significantly reduced with the progressing
and intensifying of the summer drought. (3) Radiation and soil moisture were the two main factors limiting sap flow
of established culms and newly sprouted culms in the ambient condition. However, drought changed the limiting
factors from radiation to soil moisture for established culms, but no change appeared in those newly sprouted culms.
At the same time, soil moisture was also the main limiting factor of physiological indexes of Moso bamboos under
drought, which significantly decreased photosynthesis and increased percentage loss of conductivity of both newly
sprouted and established culms. (4) During drought, the rhizome provided water sources for the transpiration of
Moso bamboo and provided water to refill the culms through nighttime sap flow for the newly sprouted culms, but
this support mechanism to alleviate drought is limited. [ Conclusion] In summary, compared to established culms,
the newly sprouted culms have stronger competition for water in the rhizome system under drought conditions, but
their higher transpiration demand led to more susceptible hydraulic structures. Thus, previously observed higher
mortality of the newly sprouted bamboos may be attributed the increasing xylem embolism and eventually hydraulic
failure that could not recover during a continuous severe drought. This study will provide theoretical support for

drought-coping management of Moso bamboo forests under climate change.
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