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Effects of bamboo shoot truncation on growth and chlorophyll fluorescence

characteristics of Dendrocalamopsis oldhami
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Abstract: [Objective] The aim is to explore the dwarf method and clarify preliminarily the growth and photo-
synthetic mechanism of Dendrocalamus oldhami, effects of bamboo shoot truncation on morphology, survival
rate, chlorophyll content and chlorophyll fluorescence parameters of D. oldhami. [ Method ] Different heights H,
(60 cm), H,(90 em), H3(120 em), Hy(150 em), Hs(180 e¢m) of bamboo shoots at peak period in Youxi Coun-
ty, Fujian Province were used as test materials and bamboo shoots without truncation as the control group.
[Result] (1) Morphological characteristics changed significantly after bamboo shoot truncation treatment, and
there was a significant negative correlation between plant height and bamboo shoot height before truncation
(R’=0.90, P<<0.01). Plant height of Hs after treatment was 539.40 cm and that of the control group was 234.70
cm, reducing by 56.49%. With bamboo shoot truncation treatment, the under branch height, internode number
and branch rate decreased significantly while the length of the main branch increased. Survival rate of D. old-

hami ranged from 82.14% to 85.71%, and no significant difference in survival rate was observed (P>0.05).
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(2) The chlorophyll a, chlorophyll b and total chlorophyll of D. oldhami increased while chlorophyll a/b de-
creased. (3) There was no significant difference in initial fluorescence (F,) between the experiment groups and
the control group. With the decrease of plant height, the PS Il maximal photochemical efficiency (F/F,) and
photochemical quenching coefficient (¢p) enhanced, while the nonphotochemical quenching coefficient (gyp)
reduced. The maximum values of electron transport rate (Ez) and PS I actual photochemical efficiency (Vi)
were achieved under Hs treatment, increasing by 48.63% and 42.17% respectively compared with the control
group. (4) Pearson correlation analysis showed that plant height was negatively correlated with total chlorophyll
and chlorophyll fluorescence parameters F/F,, Y. and E, and positively correlated with chlorophyll a/b and
gne- [ Conclusion ]It could be concluded that 180 ¢m was the optimal bamboo shoot truncation treatment, which
helped control plant height and improve photochemical effect. [Ch, 2 fig. 4 tab. 39 ref.]
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Figure 1 Plant height and survival rate of D. oldhami under different bamboo shoot truncation treatments
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Figure 2 Chlorophyll fluorescence parameters changes of D. oldhami under different bamboo shoot truncation treatments
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Table 4  Correlation analysis of plant height, chlorophyll content, chlorophyll fluorescence parameters of D. oldhami
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VL. * FOR BEMSE(P<0.05), ** FoRik B3EAHIE (P<0.01), #ws . M4 2 B o0 BORNI 4 R S HOHEAR n=25

3 3
3.1 MEABHEMNERMIESERENEERNZIT

e B A AR 551 i R 3 A ZH AR PR A 70 2R AR AR ORI [R] A R B, S AR AR o0 5 4
WA, FNRE MO AT SR R IR R 209 B S TRy, B AT R R, AT SR B
JESEI, BB, PRI, I, BT RERARCR A L, AT . BERR S AR, R
T TR, EARKERK, M ERE SR AERER R, ML SN R AR B AR A



56 FEITENA N C  NNI= e C ( 2020 4£2 /1 20 A

Ho ) AT 5 Hs(180 em) MRS AL FRIS | #% i F X B Y 539.40 em MK E 234.70 cm, BXF EFEAL T
56.49% , T I ESXF LT IE 0.8 g- L7 280 M J5 KR Bk . BT B BIRRIE T 45.30% 1 46.70%, JH
AR BAT Phyllostachys edulis Wi 2.09% %M 3 J5 bk & FIECS 5 43 BIREAR T 28.12% 1 30.37% ., %%
YRR AT A A 2 A R A B = BT, BN B A . BT mi BN ) T2 At B S5 2 8% 2, 5 2o
HEE BY [53% 57 30 b T R 2% SR AT AR B SRR SO RS RS2, A SRS & (AT i R AR, AT A 7 e A L 23
REAK, ASEHAEM M L,

M A BT o RN [R] e B i BA S A AT EIR 5%, IR S IR B DDA OGP — AT A T 40 em,
RG> AT R A A TR SR AT AT R AE 82.14%~85.71%, SXF ML 25, KA EEMA
SR ST BT o 3X AT RE SR BT SO Ab B R R B R 60~180 em 1 5F, AERHERR, HA & M
J1, FrLLR SRR, 35 AR 3 A 2R AR S DI 5T BAT SR AT Phyllostachys nigra (1318 5 R JE A
—F,

32 MEHHENFMIHFERERESHRMHEZZRASHNIT I

) A AE A 2 ) A7 AE DR S B ATL TR, BID 22 g 38 4 ) 2 R st S B, R by 1 3R I — A R
PR ECL, FRUCTREG RGNS o SRR AL AR P X AN R Bh 0 AR R SR 2 R AR P R
M. #7454 Caragana microphylla 76~V 2E 5 M R P& 5 T XK T4 WMl , R TR RAK , mE
GRR . B M Populus tomentosa WKL G 2338 B TR RO O A HUR SR EAME . AR A
AR B S , ST o, MHERE b KR S B A bR = R BRI R N, TSR EE a/b FRAK, 0
SR a AR TR PEOE, R bR WSRO, 4R /b B, AEY0 I 5206 09 F VAL
RN, S EREIEN, AR T pR A R A TE PERG SR 2 IS 3R SR R R LA )42 T 45 b A 5
AR R g WL 3 SR AR A RRAES Y i N REIR IR R PS TG RGeS i ot R4, W iR 9%
JE(F)HEIN A5 . AFEAT RSB E R IR 0 (F) 22 58 3, 3R AT 54 0 Ak 2 R X
SRR R R ORI, A SRS A PR i T PS T R R e R IR TG, MR UE TS PSTT
B B R R AL AR A PS I KOGk #3008 (F/F,) 3 m . MoGRE IR, dEefb# K R
B (qe) BEIN AT SRR A B A G A2 IR B R T PRI, BRI T VEE I, B R A
PS I S BRI FROR (Viaa) . PG ER (Eg) 0, WG 30 00 5 77 408 i, A 8w 5N 956 6 ik
[ AL A BLP AR RO X 5 Rt B 57O B 45 45 B0 45 48 Chrysanthemum morifolium XA M 4§ Prunus
triloba 8 32 {5 FE AR 9 A R R 70 3R A5 R AL A R A RS O A A AR L A 2R, R A bk — 2 R b
HEOESTREIGIN, MR, Pearson NN LM . PSIDEILETIRE . &2 i 85 4
ViR B A OG o A S AR Ak B S S AT i 3R T o 43 BB o B SR 3 O S B I v Y S e R AR
R, ARBFR AT RER IR A . — Jy AT SRS 5 T e 5 LB Ie , VR AR S B AR i Az, A HE T A
WA A AR AT B 23 (R4 6 RE 7 3 IR ERE AR I 55— D7 T R B SR AT R = R AL, AT AR
TR KA UE . BRI, HREDLRERI AR, DR Z G R &,

4 HiE

=

AR5 GG A A 2901 555 FE MO T BT R RS2 KT LR A 58 P T 0 5
HESPHOUN, CRERIFRACRILES 35 BV (LR IR . MR R PR £ )7 i S LA A KR
ot PR 6L LS B2 T 24 S B S PR R e LA 5 5
S ATIFERT AT K AR AT ASHEE 5 0450 28 T B0 BB S SO B RO PRI B 5,
WAV B UUR B T — b 523 o AL, PP OFARRAIR W50 P S0P o0 PN 00 B b 1 2 HE T 6 O I
HHRATIE.

5 HE X

(1] XF, 3, &S, % MR ERT] 2RO R, 2010, 38(27): 15442 - 15443.
LIU Ping, YANG Hui, MENG Xue, et al. Research advance of plant dwarfing [J]. J Anhui Agric Sci, 2010, 38(27):
15442 — 15443.



537 B 1 PR AR AT SRR X SR AT A I B R R LR B 5 1) 57

[2]

(4]

[11]

[12]

SRWL, TEE, RN, SE. SRR X BT RN S I A AT A PR PE RO B2 IR [T ). WA S 4, 2012, 29
(1): 17 = 22.
ZHANG Fan, WAN Xueqin, ZHU Xiaoqiong, et al. Physiological characteristics of Neosinocalamus affinis and Bam-
busa pervariabilis X Dendrocalamopsis grandis with natural low temperature [J]. J Zhejiang A &F Univ, 2012, 29(1):
17 - 22.
JAREEE, WA, ARoKAE, G B R BATRRR AN AT [T]. AT EEE IR, 2012, 10(4): 20 - 22.
ZHOU Jiange, FAN Mingxiang, YU Shuisheng, et al. A study of dwarfing effect of chlormequat on moso [J]. World
Bamboo Rattan, 2012, 10(4): 20 — 22.
Pl s BB KA SRR IAE (1], AL BHE, 2016, 43(3): 165 - 169.
LUO Longfa. Obtruncation experiment of Phyllostachys edulis by different intensity in Xinluo [J]. J Fujian For Sci
Technol, 2016, 43(3): 165 — 1609.
BRI, AW, XA, 5 RTER T Bk B A KA R BEFE (T ], e AL By, 2010, 49(12): 3095 -
3098.
GUAN Fengying, FAN Shaohui, LIU Bitao. Study on the control techniques of height growth for shoot-producing Den-
drocalamopsis oldhami under facility cultivation [J]. Hubei Agric Sci, 2010, 49(12): 3095 - 3098.
BBt BUNE, RGEE, A BN R B e AT AR SR [T, R MOl R E A (A AR BEER)
2009, 33(2): 27 - 30.
GAO Guibin, GU Xiaoping, WU Xiaoli, et al. Study on shoot emergence of Bambusa oldhamii in greenhouse [J]. J
Nanjing For Univ Nat Sci Ed, 2009, 33(2): 27 - 30.
XA, XUREAR, AEAE. WRIAR Y A I HE G50 X S AT O RR AL ROV [T ], YLV AR R 24l , 2013, 35(4): 786
- 790.
ZHAO Haiyan, LIU Guihua, YUE Xianghua. Dwarfing effect of two retardants on Phyllostachys nigra [J]. Acta Agric
Univ Jiangxi, 2013, 35(4): 786 — 790.
LM, PNIRWE, FhEL, AF. SFHATARCE R E SR 5 R R ALY ). AT R E IR, 2018, 16(5): 25 -
28.
LI Donglin, SUN Daiyan, SUN Wei, et al. Key techniques for high yield cultivation of shoot bamboo forest and their
development suggestions [J]. World Bamboo Rattan, 2018, 16(5): 25 — 28.
RERHE, JEBEZR. w80 B RRAT S AR EOR DTS2 [T . 1T iR, 2008, 6(6): 21 - 24.
TANG Dachao, TANG Xiaodong. A study of high effective cultivation technology for Dendrocalamus latiflorus shoot
stand [J]. World Bamboo Rattan, 2008, 6(6): 21 — 24.
Fole, BM, BRENTE, SE. SRRSO L X RR AT AR W Sy C AN AR SRR RS2 (). 2R S, 2016, 27
(10): 3137 - 3144.
TONG Long, LI Bin, CHEN Lijie, et al. Effects of truncation intensity on the biomass allocation and physiological
characteristics of Dendrocalamus latiflorus [J]. Chin J Appl Ecol, 2016, 27(10): 3137 - 3144.
WAL, PN, AR, & EES5KEHRX S FEATA Y B 2# B ASZm [T]. Y006 R0l K72
i, 2015, 37(2): 225 - 230.
DONG Dunyi, LI Zichuan, GUI Renyi, et al. Influence of obtruncation in summer and autumn on physical and me-
chanical properties of 5 years old culms of Phyllostachys pubescens [J]. Acta Agric Univ Jiangxi, 2015, 37(2): 225
- 230.
KRR, BRI, JUAE, AR BRR AR IE R X SR AT R AE IR DESE [T ], P AL AR B a4, 2011, 26(4):
142 - 147.
LIU Bitao, GUAN Fengying, FAN Shaohui, et al. Dwarf effect of two retardants on Dendrocalamopsis oldhami [J]. J
Northwest For Univ, 2011, 26(4): 142 — 147.
MRRCEE, RmEBE, RSCHR, SF. WiHES BT - AT E AR KRR D], PEAE AR BE A4, 2013, 28(1): 100
- 103.
YE Shuxian, LU Yuanyuan, ZHU Wengqiang, et al. Effects of cutting rhizome on the height growth of shoots and
seedings of Phyllostachys edulis [J]. J Northwest For Univ, 2013, 28(1): 100 — 103.
FIUEAR, 20, NS, A ATEERIBR XS BATAT 05 R ah v A KOs [J]. ZR b Mol K272 4, 2013, 41



58

FEITENA N C  NNI= e C ( 2020 4£2 /1 20 A

[15]

[25]

(I1): 10 - 12.

SHANG Jidong, LI Chuan, SUN Jie, et al. Effects of stripping sheath on bamboo shoot and height growth of Phyl-
lostachys edulis [J]. J Northeast For Univ, 2013, 41(11): 10 - 12.

XU A, AR TR B BT X 6 Bl B AT A R B2 [T, sl R oe e 4 (AR B R, 2008, 32(2): 145
- 147.

LIU Guohua, WANG Fusheng. Height growth regularity of six dwarf bamboo’s culm [J]. J Nanjing For Univ Nat Sci
Ed, 2008, 32(2): 145 — 147.

HAE. LAt ZREE S 0 R PR R E £E OB 52 (D ). dbat: JEststolk ks, 2008.

ZHENG Rong. Genetic Diversity and Selection of Super Geographical Provenances of Dendrocalamopsis oldhami
[D]. Beijing: Beijing Forestry University, 2008.

WD, WRfres, B BAEZACE FRIE MM SR IO S EWE ST ], dLatholk R 274, 2009, 31(2):
69 - 73.

HUANG Huahong, CHEN Fenxue, TONG Zaikang. Photosynthetic properties and chlorophyll florescence parameters
of dwarf Chinese fir [J]. J Beijing For Univ, 2009, 31(2): 69 — 73.

AEAR, BRI, X, SRR R EIBROL G RRE SRR AERI AR [T ], PEIL R 74, 2016, 36
(9): 1836 — 1845.

XI Yusen, JIANG Weibing, WEN Yang, et al. Photosynthetic efficiency and its seasonal change of peach trees with
different growth types [J]. Acta Bot Boreali-Occident Sin, 2016, 36(9): 1836 — 1845.

B, Sy, £, SF R FRRRA b E G R OGS R R [T, YA RARRH 2 R (A R
fi2), 2016, 44(4): 177 - 184.

LUO Jing, YI Panpan, WANG Fei, et al. Effects of different dwarf interstocks on photosynthetic characteristics of
grafted apple trees [J]. J Northwest A&F Univ Nat Sci Ed, 2016, 44(4): 177 - 184.

skEEAR, OCHEUE, RIAIT, SF. Pb¥. CAPE G MHa X RS AE MRS m [J]. dbathol K2 E 4, 2018, 40
(4): 16 - 23.

ZHANG Jiatong, GUAN Yinghui, SI Liqing, et al. Effects of Pb** and Cd** combined stress on photosynthesis of
Morus alba [J]. J Beijing For Univ, 2018, 40(4): 16 — 23.

KA, Ph222 ) FFR, & T RME KM ARMY) = 240 184G 0t ik 4 RO 2 [1]. A 252
i, 2009, 29(7): 3713 - 3721.

SONG Liying, SUN Lanlan, SHU Zhan, et al. Effects of drought stress and rehydration on chlorophyll fluorescence
characteristics in leaves of invasive Wedelia trilobata [J]. Acta Ecol Sin, 2009, 29(7): 3713 — 3721.

EEE, PR AT AR R A B A BT[], A 5 IS S B IR AR, 2014, 36(1): 22 - 28.

LI Xia, GUO Zhenhua. A pilot study on internode elongation in a paleotropical bamboo, Dendrocalamus latiflorus
(Poaceae: Bambusoideae) [J]. Plant Diversity Resour, 2014, 36(1): 22 — 28.

R B WA AT e 2 MM M IX e 5B S LRI 5 [T ). AT PRSI0 T, 2017, 36(4): 37 - 40.

QU Liangpu. The shooting and decay of Phyllostachys bambusoides f. castillonis in Taizhou area [J]. J Bamboo Res,
2017, 36(4): 37 — 40.

AR, WG, BRAR 4. AT SRR FRLA BRI (T]. MR, 1998, 34(LTI1): 73 - 77.

ZHENG Yushan, HONG Wei, QIU Erfa. Study on the regulation of shoot emergence and degradation of Phyllostachys
heterocycla cv. pubescens shoot [J]. Sci Silv Sin, 1998, 34(spec 1): 73 — 77.

R, RO, /e, A ST R B 1L b DR AT U RO BIE S8 (T ], BRI R #2740, 2012, 39(3):
377 - 380.

YUE Xianghua, ZHAO Haiyan, HE Xiaoding, et al. Study on shooting and the height growth rhythm of Phyllostachys
nigra in Huangshan area [J]. J Anhui Agric Univ, 2012, 39(3): 377 - 380.

BOND W J, MIDGLEY J J. Ecology of sprouting in woody plants: the persistence niche [J]. Trends Ecol Evol, 2001,
16(1): 45 - 51.

FRg, KAISC, B, A SFAE M B A R R AR IR s A ()] AR A e, 2013, 33(22): 7078 -
7087.

WANG Zhen, ZHANG Liwen, YU Yi, et al. Effect of different stubble height treatments on the annual growth index



537 B 1 PR AR AT SRR X SR AT A I B R R LR B 5 1) 59

[30]

[37]

and physiological characteristics of Tetraena mongolica in two growing seasons [J]. Acta Ecol Sin, 2013, 33(22):
7078 — 7087.

ALCORN P J, FORRESTER D I, THOMAS D S, et al. Changes in whole-tree water use following live-crown pruning
in young plantation-grown Eucalyptus pilularis and Eucalyptus cloeziana [J]. Forests, 2013, 4(1): 106 — 121.
Ao, B, BB, 5. FFEX AT A AR F BRI A B2 (], JE MOl R4, 2010, 32
(3): 64 - 69.

ZHENG Shiguang, JIA Liming, PANG Qiweli, et al. Stumping effects on number and distribution of roots of Caragana
microphylla Lam. plantations [J]. J Beijing For Univ, 2010, 32(3): 64 — 69.

W, BER, W&, SRR BAREERAK . dOLE B AIZE R AR R [J]. T E R R,
2010, 26(23): 134 — 139.

SHANG Fuhua, LI Jiyue, HU Lei, et al. Effects of pruning on growth, net photosynthesis rate and transpiration rate of
Populus tomentosa in plantation [J]. Chin Agric Sci Bull, 2010, 26(23): 134 - 1309.

KA, AR, W, A ORTR S ARAN IR A I 2k ZK ORI [T, ZRAEMOL R 27224, 2005, 33(3): 20 -
21.

ZHANG Jie, ZOU Xuezhong, YANG Chuanping, et al. The chlorophy fluorescence characteristic of Quercusm ongoli-
ca from different provenances [J]. J Northeast For Univ, 2005, 33(3): 20 — 21.

W25, e, XL, S5, R KPR [ G Rl 2 OE & Rt SR VO R E R R [T, PE AL R A,
2018, 38(6): 1138 — 1145.

XIANG Fen, LI Wei, LIU Hongyan, et al. Characteristics of photosynthetic and chlorophyll fluorescence of tea vari-
eties under different nitrogen application levels [J]. Acta Bot Boreali-Occident Sin, 2018, 38(6): 1138 — 1145.
ZHAO Xinhua, DU Qi, ZHAO Yue, et al. Effects of different potassium stress on leaf photosynthesis and chlorophyll
fluorescence in maize (Zea mays L.) at seedling stage [J]. Agric Sci, 2016, 7(1): 44 - 53.

BGEAR, BRIEFE, AR, . TRBAXHRA M ROtE 25 L VOtRErZm (1], E&54M, 2012, 32
(23): 7492 - 7500.

WEI Xiaodong, CHEN Guoxiang, SHI Dawei, et al. Effects of drought on fluorescence characteristics of photosystem
Il in leaves of Ginkgo biloba [J]. Acta Ecol Sin, 2012, 32(23): 7492 — 7500.

JAET, R, B, A BTG A KW R R SO S HURFE [ ], WITLARMROR A4 4, 2018, 35(1): 75
- 80.

ZHOU Zheyu, XU Chao, HU Ce, et al. Chlorophyll fluorescence characteristics of Phyllostachys edulis during its fast
growth period [J]. J Zhejiang A &F Univ, 2018, 35(1): 75 - 80.

g, RERTE, WA, &R EMEOERIOCEREDIR ], LRt RE A4, 2017, 39(12): 93
- 101.

FENG Lu, WU Jiyang, JU Yiqian, et al. Leaf color characteristics and photosynthetic characteristics of purple-leafed
Lagerstroemia indica ‘Ebony Ember’ [J]. J Beijing For Univ, 2017, 39(12): 93 - 101.

Wit [ A AR TR R A A A AR K BO R BRI [T ], L BRI A2, 2006, 34(9): 1852 - 1854.
CHEN Hongguo. Effect of plant growth regulator on growth and photosynthesis of young Chrysanthemum morifolium
[J]. J Anhui Agric Sci, 2006, 34(9): 1852 — 1854.

MR, XISSar, TR, S5, R K 5 00 A Al A K R SR SO S R A O [T ], P AR ARRE 5
R4l (HARREERL) , 2019, 47(3): 1-9.

WEI Yajuan, LIU Zongqi, WANG Ji, et al. Effect of plant growth regulator on growth and chlorophyll fluorescence
parameters of Prunus triloba [J]. J Northwest A&F Univ Nat Sci Ed, 2019, 47(3): 1 - 9.



