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Abstract: To reveal distribution characteristics and dynamic changes of endogenous hormones in the Phyl-
lostachys edulis  ‘Pachyloen’ bamboo shoot during bamboo shoot development, and to explore the regulation of
endogenous hormones on bamboo shoots during development, the enzyme-linked immunosorbent assay (ELISA)
test was applied to measure the content of Indole-3-acetic acid (IAA), gibberellin  (GAj), zeatin riboside
(ZR), and abscisic acid (ABA) in latent buds (rhizome buds), germinating buds, winter shoots, spring shoots,
and new bamboo. Analysis included variance analysis and multiple comparisons of a total of 60 samples which
were collected in 3 areas and 3 periods. Results showed that the content of IAA and ABA were significantly
higher than GA; and ZR  (P<<0.05). During the bamboo shoot enlargement period, there were no significant
differences (P>0.05) in the four endogenous hormones and the total amount of endogenous hormones in latent
buds, shoot buds, and winter shoots. During the rapid shoot growth period, within the sheath of the spring shoot,
the contents of IAA and ZR were significantly higher than in latent buds (P<<0.05), and the contents of TAA,
ABA, and ZR were significantly higher than in shoots (P<<0.05). Spring shoots had a significantly lower ABA
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level than latent buds (P <<0.05). After new bamboo growth, endogenous hormones in bamboo leaves and
branches were ABA>TAA>7R >GA;, yet in bamboo stems and roots it was IAA>ABA >7R >GA;. During
development of young bamboo, dynamic changes in content and ratio of endogenous hormones differed with 1I-
AA, ABA, GA;, ZR/TAA, ZR/GA;, and GAS/IAA changing significantly during the transition from latent buds to
winter shoots (P<<0.05); and TAA, ABA, ZR/ABA, ZR/TAA, GA4/IAA, and ZR/GA; changing significantly dur-
ing transformation from winter shoots to new bamboo (P<<0.05). This research revealed that the type and con-
tent of homogenous hormone, as well as antagonistic and synergistic effects among them, were important for
promoting or regulating functions in the reproducing process of Ph. edulis ‘Pachyloen’. [Ch, 2 fig. 4 tab. 24
ref. |
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Table 1  Contents of endogenous hormones in shoots and new bamboos
i 39 HB AL win/ (ng-g™) wal (ng-g™) we/(ng-g™) wa/ (ng-g™) wa/(ng-g™)
Eayd N Wik zE 7873 £ 791 Aa 6.90 + 0.70 Ab 17.54 £ 2.76 Ab 79.32 £ 9.23 Aa 18248 + 1445 A
FRIEESE 5817 £ 11.15 Ab 7.19 £ 2.04 Ac 10.77 £ 2.56 Ac 84.23 + 8.12 Aa 160.35 + 20.12 A
FEZEZER 68.76 £ 9.11 Ab 6.56 + 2.08 Ac 10.40 + 2.83 Ac  103.01 + 19.03 Aa  188.73 + 23.83 A
RYEGRE 4143 £ 14.38 Aab 4.84 +0.39 Ab 10.64 + 0.45 Ab 86.84 + 28.78 Aa  143.76 + 15.57 A
KRG 53.32 + 8.87 Ab 7.18 £ 1.41 Ac 1581 £3.29 Ac 11644 + 2281 Aa  192.74 + 1821 A
Profpos A WIRZE 51.04 £ 9.36 Ba 8.79 + 1.66 Bb 6.81 £ 1.03 Ab 70.45 £ 22.83 Aa  137.08 + 3471 B
5 89.17 £ 17.61 Aa 15.56 + 2.74 Ab 7.61 £ 1.16 Ab 81.51 +£22.22 Aa  193.84 £ 4354 A
FHHA 43.45 £ 244 Bb 8.93 + 0.96 Be 6.38 + 0.34 Ac 35.30 + 1.68 Ba 94.06 + 4.36 C
HAT K WiRZE 67775 +£7.72 Aa 9.72 + 0.83 Ab 7.07 + 0.52 Ab 78.50 + 1433 Ba  163.04 + 1245 B
Ay 71.90 £ 9.42 Ab 9.48 + 1.10 Ac 586 + 042 Ac 159.05 + 1.75 Aa 24628 + 10.65 A
YT FF 72.11 £ 10.04 Aa 7.84 + 0.28 Ab 7.66 + 0.57 Ab 53.46 + 7.73 Ba 141.07 + 1498 B
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Table 2 Contents of endogenous hormones in different parts of bamboo
HHWIES B wy/ (ng-g™) wa/ (ng-g™) wer/(ng-g™) wa/ (ng+g™) wa/(ng-g™)
ES R 41.43 £ 14.38 Aab 4.84 +£0.39 Ab 10.64 + 0.45 Ab 86.84 + 28.78 Aa 14376 + 15.57 A
EEIN 38.25 + 8.39 Aab 5.29 = 1.04 Ab 12.00 = 2.36 Ab 133.10 = 51.02 Aa 188.65 + 50.3 A
Ff 4 T 54.21 + 13.45 Aab 8.00 = 2.78 Ab 14.66 + 3.94 Ab 97.19 + 41.54 Aa 174.06 + 28.49 A
A 67.49 + 21.89 Ab 8.26 + 3.53 Ac 20.76 + 9.41 Ac 119.02 £ 39.81 Aa 21552+ 139 A
¥ g 89.17 + 17.61 Aa 15.56 + 2.74 Ab 7.61 £ 1.16 Ab 81.51 +22.22 Aa 193.84 £ 43.54 A
R 44.64 £ 5.33 Ba 17.36 + 3.35 Abc 9.00 £ 1.57 Ac 29.93 + 4.99 Bb 100.93 + 12.86 B
PESPBE 3934 + 0.84 Ba 6.66 = 0.56 Bb 5.85+0.13 Ab 38.31 + 2.81 Ba 90.16 + 4.14 B
rhERAbEE 52,62 + 5.60 Ba 8.54 + 0.94 Be 6.85 £ 0.52 Ac 40.60 + 2.39 Bb 108.62 + 4.79 B
HEPEE 39.92 £ 2.68 Ba 749 = 1.71 Be 546 + 0.18 Ac 33.01 = 4.24 Bb 85.89 + 828 B
HLERAMEE 4470 £ 14.75 Ba 7.07 = 1.63 Bb 546 + 0.6 Ab 35.30 £ 8.71 Ba 9253 +25.16 B
£ 37.08 + 6.71 Ba 6.07 + 0.46 Bb 5.79 + 0.89 Ab 36.82 £ 2.26 Ba 85.77 £ 6.02 B
BT i 71.90 + 9.42 Ab 9.48 + 1.10 Ac 5.86 £ 0.42 Ac 159.05 + 1.75 Aa 246.28 + 10.65 A
P 58.20 + 10.95 Aa 8.05 + 0.48 Ab 7.05 £ 0.58 Ab 75.80 + 6.44 Ba 149.10 £ 8.92 B
(K 72.11 £ 10.04 Aa 7.84 £ 0.28 Ac 7.66 £ 0.57 Ac 53.46 + 7.73 Cb 141.07 + 1498 B
AR 70.12 £ 11.59 Aa 8.30 + 1.19 Ab 5.94 £ 0.62 Ab 37.88 + 1.24 Ce 12224 £ 1127 B
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Table 3 Ratios among different endogenous hormones in bamboo shoots and new bamboos during different periods

) (IAA+ZR+
B ERAL TAA/ABA ZR/ABA GAyABA ZR/TAA GAJIAA ZR/GA;
GA;)/ABA
B2 WREE 126 £ 0.24 Aa 0.04 £ 0.00 Ab 0.24 + 0.03 Ab  1.60 = 0.29 Aa  0.22 + 0.02 Ab  0.09 + 0.01 Bb 0.49 = 0.06 Ab

0.12 + 0.01 ABb 0.19 £ 0.04 Bb 0.71 = 0.24 Aa
0.09 £ 0.02 Bb 0.16 +0.04 Bb  0.84 + 0.48 Aa

Rk F2F 28 0.69 + 0.12 Aa
W HEHFW 072 £0.18 Aa

0.09 £ 0.02 Ab 0.12 + 0.02 Ab  0.90 = 0.15 Ab
0.07 £ 0.04 Ab 0.10 + 0.01 Ab 0.89 + 0.21 Aa

LR 094 £0.71 Aa 0.08 £ 0.04 Ac 0.19 £ 0.10 Ac 1.21 £ 0.85 Aa  0.14 = 0.04 ABc 0.31 = 0.08 Abc 0.45 + 0.02 Abc

S8 0.90 £ 0.33 Aab 0.12 £ 0.05 Ac 0.26 + 0.11 Abe 1.28 + 049 Aa  0.14 + 0.02 ABe 0.31 + 0.04 Ab 0.46 + 0.03 Ab
S WARZE 079 £0.10 Be  0.14 £ 0.02 Ad 0.11 £ 0.02 Bd 1.03 +0.13Bb 0.17 £ 0.01 Ad 0.14 + 0.00 ABd 1.28 + 0.06 Ba
A HEEEE 115+ 011 Ac 020 £ 0.02 Ad 0.10 £ 0.02 Bd 1.45 + 0.14 ABb 0.18 £ 0.01 Ad 0.09 + 0.00 Bd 2.04 + 0.18 Aa
K HEHHN 1.25 +0.06 Ab 027 £ 0.04 Ac 0.19 = 0.01 Ac  1.70 + 0.10 Aa 0.20 = 0.02 Ac  0.15 = 0.01 Ac 1.37 + 0.10 Bb
BT WRZE S 1.05 + 0.28 ABa 0.06 + 0.01 Bb 0.10 + 0.02 ABb 1.3 + 0.34 ABa 0.11 £ 0.01 Ab 0.15 + 0.01 Ab 1.38 £ 0.11 ABa
K A et 0.45 + 0.06 Bab 0.06 + 0.01 Bb 0.04 £ 0.00 Bb  0.55 £ 0.07 Bab 0.13 £ 0.01 Ab 0.08 £ 0.01 Ab 1.61 + 0.09 Aa
o rrEr 1.40 + 0.23 Aab 0.15 = 0.02 Ac 0.15 £ 0.03 Ac 1.70 £ 0.27 Aa  0.11 £ 0.01 Ac 0.11 + 0.01 Ac 1.04 = 0.09 Bb
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TR s WA ARG AR K, TR ZR MR R, A B TR 2
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Table 4 Ratios of different endogenous hormones in different bamboo parts
(TAA+ZR+GA3)/
FEHARIR AL TAA/ABA ZR/ABA GAy/ABA ABA ZR/ITAA GAJ/IAA ZR/IGA;
K HE 094 +£0.71 Aa 0.08 £ 0.04 Ab 0.19 £ 0.10 Ab 1.21 + 0.85 Aa 0.14 + 0.04 Ab 0.31 = 0.08 Aab 0.45 + 0.02 Aab
E2RN 0.55 +£0.38 Aa 0.05 £ 0.02 Ab 0.12 £ 0.04 Ab 0.73 + 0.44 Aa 0.16 + 0.05 Ab 0.35 + 0.10 Aab 0.44 + 0.01 Aab
FpEt 1.05+0.67 Aa 0.16 £ 0.12 Ab 028 £ 0.19 Ab 1.49 + 0.98 Aa 0.14 + 0.01 Ab0.27 £ 0.05 Ab 0.54 + 0.07 Aab
FIFE 1,10 £ 0.80 Aa 0.15 £ 0.12 Ab  0.38 + 0.31 Aab 1.63 + 1.23 Aa 0.12 + 0.02 Ab 0.29 + 0.05 Ab 0.41 + 0.02 Aab
HFo AE 1.15 £ 0.11 Ac  0.20 £ 0.02 Bd 0.10 £ 0.02 Bd 1.45 + 0.14 Ab 0.18 £ 0.01 Bd 0.09 + 0.00 Cd 2.04 + 0.18 Aa
E2%N 1.56 £ 0.23 Ab  0.62 + 0.15 Ac  0.30 £ 0.03 Ac 2.48 + 0.40 Aa 0.38 + 0.04 Ac 0.20 £ 0.02 Ac 1.98 + 0.36 Aab
FHES P EE 1.04 £ 0.06 Ab - 0.17 £ 0.01 Be  0.15 + 0.01 Be 1.36 £ 0.07 Aa 0.17 £ 0.01 Be 0.15 + 0.00 ABc 1.14 + 0.09 Bb
RERAMEE1.32 £ 022 Aa 0.21 £ 0.04 Bb 0.17 £ 0.02 Bb 1.71 £ 0.28 Aa 0.16 + 0.01 Bb 0.13 + 0.01 Bb 1.25 + 0.12 ABa
FEHE A BE1.23 £ 0.10 Aa 022 £0.03Bb  0.17 £ 0.02 Bb 1.62 + 0.10 Aa 0.18 + 0.03 Bb 0.14 + 0.01 Bb 1.37 + 0.30 ABa
FLHRAMEE1.23 £ 0.16 Aa 0.21 £ 0.04 Bb 0.16 + 0.02 Bb 1.60 + 0.18 Aa 0.17 £ 0.02 Bb 0.14 + 0.04 Bb 1.30 + 0.27 ABa
FR 1.04 £ 0.25 Aa 0.17 £ 0.02 Bb 0.16 £ 0.03 Bb 1.37 + 0.31 Aa 0.17 = 0.03 Bb 0.16 + 0.00 ABb 1.09 + 0.15 Ba
B et 0.45 £ 0.06 Cb  0.06 £ 0.01 Cc 0.04 £ 0.00 Cc 0.55 + 0.07 Cb 0.13 £ 0.01 Ac 0.08 + 0.01 Be 1.61 + 0.09 Aa
(K53 0.80 + 0.21 BCa 0.11 + 0.02 BCb 0.10 + 0.02 Bb 1.00 + 0.25 BCa 0.15 + 0.02 Ab 0.13 + 0.02 Ab 1.15 + 0.04 BCa
(KRS 1.40 + 0.23 BAab 0.15 + 0.02 Bc  0.15 + 0.03 ABc 1.70 + 0.27 Ba 0.11 = 0.01 Ac 0.11 + 0.01 ABc 1.04 + 0.09 Ch
AR 1.87 £ 0.36 Aba 0.22 + 0.03 Ac  0.16 £ 0.01 Ac 2.24 + 0.37 Aa 0.12 = 0.02 Ac 0.09 + 0.01 Be 1.39 + 0.07 Bb
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Figure 1 Changes of endogenous hormones content and ratio in latent buds

TATHARIR, WA HFRNETE, KLBERAT GAYIAA B ETHE, i ZR/GA Fil ZR/IAA B EREAL., A
AR A KI, FF AR ABA it /0 B0 B0 2 FRAIR (AT 2A), GAYIAA W RN ZR/ABA, ZR/I-
AA FZR/IGA; ¥ 8 2 T (1 2B), RIS M A7 58 A K DA A B 5 3 o 32 WA sl B e nt s, A
PRI A DB AR, BT A 20 0 53 240 S B A AR, SO A ABA B S R RN, (R A
Oy SRR AR B ZR T GA; AR BT 0 B B R K R IRZE R A XA AR RHEAE. M
M N IRCR I S SR A 5 FRARRL(E 2C, B 2D), Pt AR, B GRR)EA RS, Bk
dpl, T ZR, TAA F1 ABA B354 i K F .

ZEAEE L RIE 2 A NIRRT IR A AT SR KB A . R TAA R
ABA R T #FR A FIA A, BRI B GA A R T AT B R 28 f A B R IRIR , A2 1 55 28 70 Ak 44 53
g, M ZR A R FAE AT 99 K . ZRIABA, ZR/AAA, ZR/GA; J GAYIAA B — P 5K 2 1 4 X4
TGRS W JEEATT 28 S AT ok AR AR AL, U T P TR R [ B B8 AR ORISR A 2 S AT A 3 A R AR A



1112 WA MROR ¥ ¥ IR 2018 4£ 12 A 20 H

240 3.2

O AR BEASRN A, Ok BHEAFN B
BY W BT By BATHT
180 - WAZAN 1l 2.4 | MASHEN
= a
o a | EMl a b
=10] = :.1 - FA
5 120 = N<EECIN 7 72 Bl
5 E :’1 "H ’:’: C
3 = 78 7% 7<l=17
s = 78 7% & B
60 = 74 0.8 1 Ll i Bl
= 7% 7% ] B
s 78 4% 2 (Bl ap2,.ab 2
s 74 ’ﬁ ’»’i 78
0 3 = dﬁ 0 Pl 1] i
IAA ZR  GA, ABA &l IAA/  ZR/ GAJ (IAA+ZR ZR/ ZR/ GAY
o ABA  ABA ABA+GA;)/ABAGA; 1AA  IAA
NI R -
530 » PR CR HE
OwkE  BawsE C o2 | oWy & D
85 R B g B 5 If 4 5
210 - W XS a K 1.8 F o MAHHE
~ 75 7 1 5 5 ;
0 L o B 7 s
: =" ! i
20 140 b < | El = 1.2 ::
< a b1 | B %4 a i &
70  |Lath ¥ X 0.6 B = K .
= ‘E:E a. a = g% = g? = = E: paba baba
o LB hhemd migde |EE | Y o LB (AW | E el
¥

IAA/ ZR/ GAy (IAA+ZR ZR/ ZR/  GA4
ABA ABA ABA +GA;)/ABAGA; TAA TAA

SEETE A
RIS 5 2% D 36 (PR 26 1) 22 5% 35 (P<0.05)
B2 A R RS S T

Figure 2 Changes of endogenous hormones content and ratio in bamboo shoots
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