BAREE1Y I = # I x 2 2 K Vol. 42, No. 1
2020 4F 1 H JOURNAL OF BEIJING FORESTRY UNIVERSITY Jan. , 2020

DOI:10.12171/5.1000—-1522.20180437

A RIELZ FI X IRSERT A RS B R
eyl a7y QA== EA

KA  HEE O WMER

(AETTARAY R 2248 B IC RS 77 55 fRA7 207 A 2 A S8 =5, AL 5T 100083)

E: (B8 AR FCH T WA A A A G270 6 SRR MR I M 350 46 4 S AR G A PERR K AL 5400 S5 0 A S A D A2 A
X ARGE A PR K AL B & RO RE L, DA KB SRR AR R AR AR P P S P SR BB AR o (53R TR < L) .
F= AR I AL, I FE 23 00 Wt A ) 5T VR B £ 22 20 L B R R AR R SR A 5 BB K A P R Rk e
TEA MR GEMIIREM . (EE SR Y1) 20 250me I 30040 50 RE 3 vy SRR i 1y A1 52 B 2, b A 5 U e J2 T
5.46 um, A 90 mg/L KB, A2 B R AL 1.76 um, D4 60 mg/L 0L (2)B% 60 mg/L WM AL EE AN, HA
ALER B EEG AN L M AL SRR, RS IR 2 2 BE R I ROR B0 2 3 9 100 mg/L 22 ROMEARFE; (3)3 FhIEZE R I fE
B i AR, M BB RTIR 1,52, 9 90 mg/L AR ROMEAR R (4B 60 mg/L M R MEAL AL, HAx A HT S e 25
PR R ARG M PEROK AL S & i, FEAC TG 120 d BN IR o . (4538 THEARCRAE 28 20 A0 301068 Ert 1 2l B it 22 2
W R 3R I R RE S AR I R A TR G5 A, AT B e RS O RE R A 3R, S BR OB AR, o 100 mg/L
2R IR R AT o 22 200 TR FR AT RO RE AT R EAR R I Jr N ARSI PEBROK AL 55 M R A B AT FE H 60~90 mg/L
I B RCR B S GEFTAEAR I Py MR R G5 A 53, AT OR 1 ik Ao PRI, S BOH R AR 2, dE TR it R4S
TR B

KSR MR IG5 R 4540 ARG MR B

FESHKS: S718.43;S6642  XHMREME: A XEHS: 1000-1522(2020)01-0046-08

51383 : SKTRIh, FER M, IMESR. ERIES BRI A W 4540 ARG P E R AL S 52 M (1], e mtpllo k27
%, 2020, 42(1):46-53. Zhang Yichi, Guo Sujuan, Sun Chuanhao. Effects of growth retardants on anatomy and non-structural
carbohydrates of chestnut leaves[J]. Journal of Beijing Forestry University, 2020, 42(1): 46-53.

Effects of growth retardants on anatomy and non-structural
carbohydrates of chestnut leaves
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Abstract: [Objective] The purpose of this study was to investigate the effects of plant growth retardants on
the leaf anatomy and non-structural carbohydrates of chestnut saplings, and the effects of leaf anatomical
changes on non-structural carbohydrate content,in order to provide a theoretical basis for the application of
plant growth retardants in the regulation of chestnut growth. [Method] In this experiment, chestnut
(Castanea) cultivar “Yanshanzaofeng’ was taken as the experimental material, and exposed to different
concentrations of paclobutrazol, chlormequat and uniconazole,then the anatomy and non-structural

carbohydrates of the leaf were analysed. [Result] (1) Paclobutrazol, chlormequat and uniconazole could
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increase the thickness of the cuticle of chestnut leaves. The maximum thickness of the upper cuticle was
5.46 pm treated with 90 mg/L uniconazole, and the thickness of the lower cuticle was 1.76 pum treated with
60 mg/L uniconazole; (2) except for treatment with 60 mg/L uniconazole, the other treatments could increase
the thickness of leaves and palisade tissue. The most significant effects of leaf and palisade tissue thickness
were 100 mg/L paclobutrazol treatments; (3) three kinds of retardants could increase the palisade to sponge
tissue ratio, it was up to 1.52, which was treated with 90 mg/L uniconazole; (4) except 60 mg/L uniconazole
treatment, the other treatments could effectively increase the non-structural carbohydrate content of chestnut
leaves, the increase of non-structural carbohydrate content was most significant at 120 days after treatment.
[Conclusion] Spraying paclobutrazol, chlormequat and uniconazole on the leaf surface in the period of
chestnut flower buds could affect the anatomy of chestnut leaves, thereby enhancing the photosynthesis of
chestnut,and the best treatment was 100 mg/L paclobutrazol. Paclobutrazol, chlormequat and uniconazole
could effectively increase the non-structural carbohydrates content of chestnut leaves, and
60—-90 mg/L of uniconazole was the best treatment. Due to the application of retardants, the leaf anatomy

changed the photosynthesis of the leaves, which increased the assimilation, and it made the non-structural

carbohydrate content of the leaves increase.
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Tab. 1 Effects of plant growth retardants on cuticle and epidermal cell of chestnut leaves

. R B 5 R
LR JR R Thickness of cuticle/um Thickness of epidermal cell/um
R t/ dant Mass concentration/
ctardan (mgL ") R TR LR TR
Upper epidermis Lower epidermis Upper epidermis Lower epidermis
100 3.28 +0.13cd 1.69 + 0.18ab 30.34 + 1.88a 8.42 +0.86a
PP53;5 200 3.27 £0.42cd 1.20 £ 0.20dc 23.74 + 1.25def 7.39 £ 0.54bc
300 3.96+0.21b 1.38 £ 0.09bc 23.08 + 1.56f 7.66 = 0.26ab
100 3.68 +0.51bc 1.34 +0.14¢ 23.56 + 2.06ef 7.11 £ 0.90bcd
ccc 200 3.88 +0.16b 1.37 +0.24bc 28.90 + 2.48ab 7.44 + 0.62bc
300 3.26 + 0.36cd 1.29 +£0.39¢ 25.89 + 1.68cd 6.42 £ 0.44de
30 3.82+0.31b 1.27+0.11¢c 25.76 = 1.88cde 7.33 +0.85bc
S3307 60 3.73 £ 0.42b 1.76 £ 0.25a 26.56 + 1.29¢ 6.59 & 0.38cde
90 5.46 +0.26a 1.40 + 0.36bc 26.97 + 1.75bc 6.72 + 0.63cde
CK 0 2.94+0.15d 0.96 +0.10d 22.02 +1.97f 6.08 +0.27¢

VB NI + A dEZE,; [F) 5 B 7 R R R Ab T R 22 7 5 2 (P < 0.05) . F[d]. Notes: data are mean + standard deviation; different letters in the
same column indicate significant differences between treatments (P < 0.05). The same below.
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200 mg/L CCC 4bFH( P <0.05), b~ % f 40 iy )5 &
I3 e ok BR8N 31.24%. 22.37%; B S3307 Ji F ik
FERE N, 3% B A 5 PS5 520 A 38 o, T 2 R 40 R
ALY PPy A ERAHAH [R5 S3307 b3 4HH, EER Y
i 5 B IA 26.97 um, ¥ 90 mg/L 403, Fk 30 mg/L
AEFRAR, FCAR A BRI 28 K 40 B JE FE T B 35
FHE 2 R, 3 FRAEGE IS I J2 A AN R R
(P52, B PPsy; AT S3307 J5t & ¥R FE 1938 m, 7 &
FE R NG TR S, T CCC AR AR
TRAE R o BT RbERZE Hp, 1 38 JE R o Y2 3 1)
#& 100 mg/L PP533 AbFHA, AHLLTXIRENG N T 25.27%,
J5 ik 201.03 pm; 60 mg/L S3307 4bHAE I A R
B 25 98N, i R AR A 145,11 pm; B 60 mg/L
S3307 AbFRAFM: F Wb 20 2R B B S kN, AR
S 2R 591 A TR S8 ok - A AR A )R R 3 48 o, S
300 mg/L PPy33 ACEZAL 1y R R oK, O 89.89 pm,

AR T X BRS8N T 29.69%; CCC Ab P 2H b J5 oA
S, A 2 23R RE ek, T PPasy A1 S3307 AbFEZH
MR RS T B G B3 . 25 0 &R B 2 52577
XoF i 2 2 2R 1) 5L FE S AN [R]85 Ak 3 2H g 4 AH 2R R
JE YRk /N B 5 A 60 mg/L ) S3307 AbFH, AH EL X
TEYR /N T 16.88%, A 48.37 wm; I 45 41 23 )5 5 184 i
BN B3 1 300 mg/L PPsy; AL R, AT X0} R 1
Y 18.82%, N 69.14 um. B CCC Jii &k & 11
I, 2R AL 2R S RS B8/ Hy, T PPyss A1 S3307 4k
T o A R )3 0 ) 5 R B S B BR
200 mg/L ff] PP33; A1 60 mg/L ) S3307 &b 3 o} i v
BU TG Y2 35 R M A, L AR VAR BE A 4 711) Ak B 32 A A i
Eb S 25 10, v AT ik 1.54, BRI N T 29.41%
(100 mg/L CCC Ab#) ; PP4s; Al S3307 Ab 3 4 B fif
A B S 0 A L 5 ek /N S B 1 8 B, T
CCC AL IN iz T B riE s .

R2 EEFREREREXNREMFEE. HZAR, BHRAARH

Tab. 2 Effects of plant growth retardants on palisade and spongy tissue of chestnut leaves

AL T %ﬂ&ﬁ'{ - . MR Thiﬁﬁiﬂiﬁi{iade Thfﬁﬁiﬂs%{fi}ogngy The ratiiﬂﬂoﬁiilflisade to
Retardant ~ Mass concentration/(mg-L™")  Thickness of leaf/um tissue/um tissue/um spongy tissue
100 201.03 + 6.22a 88.71 £ 1.92a 67.72 £ 1.55a 1.31 +0.02cd
PPy;; 200 176.96 + 4.15cd 79.36 +2.94¢ 63.13 £ 1.88b 1.26 £ 0.03de
300 198.58 + 5.48a 89.89 + 1.65a 69.14 + 1.05a 1.30 £ 0.09cd
100 175.35+3.43d 84.16 +£ 1.22b 54.93 £2.92¢ 1.54+0.08a
ccc 200 179.04 + 8.46cd 83.38£2.71b 54.63 £3.33¢ 1.53+£0.12a
300 161.43 +£3.02¢ 73.96 +2.74d 50.69 +3.31d 1.46 £ 0.11ab
30 187.51 £4.63b 85.53+2.47b 62.56 +£4.14b 1.37+0.11bc
S3307 60 145.11 £3.32f 57.55 +£3.54f 48.37 +0.94d 1.19 £ 0.06e
90 182.48 +2.86bc 83.53£2.31b 55.00 +2.98¢ 1.52 +0.08a
CK 0 160.48 +2.63¢ 69.31 £ 1.46e 58.19 £2.24¢ 1.19+0.07¢
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Fig. 2 Effects of paclobutrazol and its mass concentration on non-structural carbohydrates in leaves of chestnut trees
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Fig. 3  Effects of uniconazole and its mass concentration on non-structural carbohydrates in leaves of chestnut trees
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S3307 At & 35 & & B Bl ( Cyclocarya paliurus) F14:
& B ( Zamioculcas zamiifolia) W 7 N 0 4 14 0 &
BP9, 60 mg/L S3307 AT AT AR SE I F ER &
BRI R

4 % ®

BRESR AL 2 J3 A A2 W T 43 3] 3 P35, CCC
H1 S3307 fe 52 M AR Sy i 51 2 A8, AT 12 i A R
Xt BE 3R, W 5R K OB A EM, o 100 mg/L
PP;3; IR 8 . PP333. CCC Al S3307 BEA Rt 0
BRIE A AR S5 PR R OK AL B A L AR
60 ~ 90 mg/L S3307 MR R 5 i » ZELZFIH 1T F
FR 25 A L, AT I 5 1 i AR, S8
[FfLE %, dEf3e s AR EROK G &&= .
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