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Abstract

The mature capsules of Impatiens balsamina L. will curl quickly and eject seeds under mechanical
pressure. Through paraffin sectioning of capsules at different developmental stages, we found that
capsule peel is mainly composed of bulliform cells (BCs), which continuous expanding the cell vo-
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lume and accumulating elastic energy. BCs located asymmetric at both horizontal axis and vertical
axis of capsules. On the vertical axis, BCs are larger and looser in the middle than that of BCs at
both sides. On the horizontal axis, BCs are larger and looser in the out layer than that of BCs in the
inner layer. The asymmetric distribution of BCs in the capsule peel will produce asymmetric bend-
ing stress caused by turgor pressure. As the capsule continues to mature, the bending stress on the
horizontal axis and the vertical axis gradually increase. When the bending stress of the horizontal
axis exceeds the critical point that the capsule can withstand at the suture line, the capsule re-
leases the horizontal axis bending stress and triggers the release of the longitudinal axis bending
stress, and the capsule peels inwardly to eject the seeds.
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A RALAE & (Impatiens balsamina L.)FEY) & KALAERL,  EE AR L IEPHIX, DEFp el
FEINFARKYN, A=t 54 900 R Fh, FE CAIZ) 200 R Fp. Hdr, RKALFE(L. balsamina) 7E 3R FE 7z 35 P,
A& — P DL b 2R A6 1]

RANFE X 4 S, 95 S AT T il st 2 3 SO R 9 46 HW P B H 25, oA
%o SRR T RALAE X Fh A1 S AL, H AT R ARE o AN 88 X KA 35 SR AT 1 2 A
U1 W52 K AU R 23 A1, DA ) BH AL A8 P 35 SR A e S AL o
2. HRET5
2.1. SEIEMH

AL S50 AR R T S L i YE S Be R el 9, 43 Sl BOAS [R) & B BRI AE, 78 4 =X 74 8% (Leica
EZAHD) F/NORIEHH R G, FE (%2 R H %, 0.1% Triton, 0.1 M PBS, pH7.4) 4°C[il & id K
22. AYEYIR A%

AN [ 5 1 7 IR RHME T 0.1 M PBS (pH7.4)iE % =5, #H 10%-. 30%. 50%. 75%. 95% MM
K BV 1 hs {8 100% — HF ZKE 1 h, 90% — A 10% & 7 E 1 h; 57 CiRE 4 X, &% 10 h (Sigma
Paraplast plus, P3683); .3 5 FH Leica ¥4\ 1) /i HL(Histo Core BIOCUT)iE A7 V1 v, VI JEEEA 20 um.
Bt o 5 H A PRI B 5 T Leica DM2000 S il WL %¢ .

2.3. EhREEE

AT B AEFH coredraw2020 fidEAT kAR, A5 B DURALAE SE A 9225 3EAT 24 3 A
3. SKIELR
3.1. RAWEFHRAE LB HEARSNE

RANIEHESS 5 MG WA BIBEE THE Sk B350, MESSRGRA Rk, ek 1(A): ke, i

DOI: 10.12677/br.2021.105082 659 )5


https://doi.org/10.12677/br.2021.105082
http://creativecommons.org/licenses/by/4.0/

kP 5

MM BB (5 1(B)): HIRESHY, RMEAMRE, R, BAEKAWER, FHHRANRE
BRI FRE (K 1(C), Kl 1(D))s

Figure 1. Morphological observation of I.balsamina capsules at different developmental stages. (A) Petals closed,5 stamens,
adnate to the upper part of the pistil; (B) Capsules with shedding stamens; (C), (D) Enlarged capsules after fertilization, bar =
1 mm

1. RILEFHRAR A BRI SEHRNE . (A) HWMEAE, #5514, METHE ER; (B) ERRUERNHR;
(C), (D) ZHRETEHAMFAR, R =1mm
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AL 2R IR 2R, GRERIEMT (K 2(A))s 39 RIS, 333 SRR B AE i SR I T fpe K AR AL
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I 2(8), X MR ISR TBEA L, IR B R B R T B MU e - R
AR 2T, E AR, A R R AR U 0 GBS F (] 2(F)).
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Figure 2. Seeds elastic process of mature I. balsamina capsules. (A) Mature capsule, showed suture line; (B) Exploded cap-
sule with seeds, showed suture line; (C) Exploded capsule without seeds; (D) Exploded capsule, showed tip zone; (E) A slice
of exploded curl capsule peel, showed suture line; (F) Cross section of E, bar = 1 mm
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Figure 3. Paraffin section of I. balsamina capsules. (A) Longitudinal section of whole capsule with stamens; (B) Transverse
section of stamens; (C) Transverse section of whole capsule; (D) Base zone section of capsule; (E) Middle zone section of
capsule; (F) Tip zone section of capsule. Pink dotted line showed tissue surface direction and yellow dotted line showed cell
organization direction. (A)~(C) bar = 500 pm; (D)~(F) bar = 100 um

3. RILFESRRAETI R . (A) FREENIE(SHEE); (B) RILEMESETIE; (C) HREVIE; (D) MRREE
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B E. (A)~(C) #xR =500 um; (D)~(F) ¥xR =100 um
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Figure 4. Model diagram of capsule seed ejection mechanism in I. balsamina. (A) Model diagram of I. balsamina capsule in
three-dimensional coordinate system; (B) Curve change process of I. balsamina capsule at z axis and x axis
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