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Effect of Shading on the Plasticity of Peanut Morphology and
Structure
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Abstract: By clarifying the adaptability of peanut plant morphology and leaf structural plasticity to different degrees of
shade, we aim to provide a reference basis for alleviating crop shade stress and improving the quality and efficiency of
intercropping cultivation in the lower reaches of the Yellow River. The morphology and leaf structure plasticity of peanut
plants under no shade (CK), moderate shade (S1, 40% shade) and heavy shade (S2, 80% shade) were investigated in a pot
experiment using Huayu 36 as the research subject. The results showed that S1 and S2 significantly increased the height of

main stem (30.59% and 51.87%), length of first pair of lateral branches (21.83% and 36.40%), and specific leaf area
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(32.86% and 59.22%), and significantly decreased the number of branches (19.81% and 47.17%), leaf area of single plant
(20.87% and 41.52%), yield (39.06% and 66.95%), biomass (36.45% and 59.25%) and leaf stomatal density (9.19% and
18.53%), but did not significantly affect the number of nodes in the main stem; the thickness of peanut leaf blades,
thickness of the upper epidermis, thickness of the lower epidermis, thickness of the fenestrated tissues and thickness of the
spongy tissues of S1 and S2 were significantly lower than those of CK, and showed a trend of S2<S1<CK. The number of
chloroplasts per cell of S1 and S2 did not differ significantly from that of CK, but S1 was 21.44% higher than that of S2.
The chloroplasts of S1 leaf cells were slightly flattened, and the number of basal lamellae was increased and densely
distributed. The chloroplast peridium of S2 was partially damaged and missing, and the basal lamellae were ambiguous, the
number of starch grains was significantly reduced, and the number of osmiophilic granules showed a tendency to increase.
The plant morphology and leaf structure of peanut showed high plasticity, and the top ten indexes of plasticity were, in
order, branch number, leaf area, specific leal area, main stem height, leaf thickness, upper epidermal thickness, first pair of
lateral branch length, chloroplast width, and palisade tissue thickness, stomatal area. Thus, the differences in morphology
and leaf structure of peanut plants are their phenotypic adaptations and plastic responses to shade stress, expressing the
survival strategies of peanut under different degrees of shade environments.

Key words: peanuts; shading; plasticity; plant morphology; leaf structure
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Table 1 Effect of shading on peanut plant traits

T e A B fom SRBUR TS
Treatment Main stem height First pair lateral branches length Branch number Node number
CK 30.21+1.51¢ 34.86+0.36° 10.60+0.53* 12.00£1.00°

S1 39.45+2.37" 43.07+1.46" 8.50+0.51" 11.67+0.58*

S2 45.88+3.21* 47.55+0.50° 5.60+0.22¢ 11.33£1.15°

s [ RS R 30 22 5 8.3 (p<0.05) . F Rl

Note: Different lowercase letters in the same column indicate significant differences (p<0.05). The same below.
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Figure 1 Effect of shading on leaf area per plant and specific leaf area of peanut

213 BEHSLAEMTAERTTH YA EPFEE A Y BB B ERK(E2) . 5CKHH
Lt , STADFE F1S2 4k BB AL A= A= W 45 1) i 35 B {15 36.45% F159.25% , B Rk 72 1 43 ) 1 2 [ 415 39.06% Fll
66.95%.

801 5 30rp
a
. 60f a I
T I = 20t
g E
=2 2= b
HE 401 b & i
I & 7 EJ\E 7
] c |
& / g S aop
/ \ \
L /% | L
CK Sl S2 CK Sl S2
AbH Treatment Qb P Treatment

E2 EHMNEEEYMENTENEI
Figure 2 Effect of shading on peanut biomass and yield

2.2 EWEXEAM KRG

221 EHATRA R B E MY a RN R RSN R R AR P R A B 2
(FI3FNF2) . ERTALIR(SURIS2) fEAE I JRJE | B3R IR FE (T R A W 2 2R A i 20 2R
FEY LT BR(CK) , LRI S2<S1<CK % . i EI3RIAL, CKAAEA i i 5 FHX ek HLHES
SR 3 B AN AW 2 2 A R 96 A 2 2 AR TS 14 R RS2 Hh WAH XTE /N HEB A, HL20 i
[ BR3P I3 AT, CKAE A I JEE S TR 1.204% \S2A9 1.394%5 . Herfr, STALFEFNS240 R ) i
P R R CR A ) 2 2 R 12.8 7% MN121.91% , I T 2 K SRR 40 30l 8 3 4 A1K.6.43 % F1112.329% , I
WS 2 2R B 43 31 ik 2 R 10.999% 121,34 % , W 7 Vg 2 2 2R B - ) b 25 R 1K1 3.459%0 19,44 %



% 4 x| ARSI AT AT S LM T B H e ~389-

CK S1 S2
" - » sTr s
N sl :
s -( f !,‘,
”‘: p -
5 O i (L
B 50 wm 50 wm ' 50 wm
E3 EBEX LM AR SRR
Figure 3 Effect of shading on the cellular structure of peanut leaves
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Table 2 Effect of shading on leaf anatomical characteristics of peanut
=1 [=A 2 9H 2 [E V4R 2 A R
LT L L%‘%ﬁgg/um T%@&;E/M'm A _JEL/\J;EE/;Lm @/%/Hr/\r%fg/um
. Upper epidermis Lower epidermis Palisade tissue Spongy tissue
Treatment Leaf thickness . . . .
thickness thickness thickness thickness
CK 304.82+7.08° 30.54+2.32¢ 18.50+0.53* 110.74+4.05° 101.17+2.97¢
S1 254.97£1.36" 26.61+£0.51" 17.31£0.28" 98.57+3.78" 87.56+£2.31"
S2 219.01+3.94¢ 22.19+0.83¢ 16.22+0.16° 87.11+5.28¢ 81.50+3.37¢
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Figure 4 [Effect of shading on stomata of peanut leaves
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Table 3 Effect of shading on stomatal morphology of peanut leaves

AbHR SALEEE/(A  mm2) ALK E/pm SALSEE /pm AALTE R/ pm?
Treatment Stomatal density Stomatal length Stomatal width Stomatal area
CK 199.67+6.11¢ 23.00+1.13# 14.99+0.45" 323.89+11.76*

S1 181.33+3.21" 19.49+0.32" 16.43+0.442 272.21+6.52"

S2 162.67+4.73¢ 18.45+0.14" 16.73+0.20° 256.16£6.69"
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21.44% ; S14b R 1 i S R 1 BE RN 98 B 5 CK 22 5 AN (B 3, (H.S2 4 # CKORIT ST Ak B 43 3 I 25 184
13.44% ~ 15.47%HM121.22% ~ 29.11%.,
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Figure 5 Effect of shading on the ultrastructure of chloroplasts in peanut leaves
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Table 4 Effect of shading on the number and shape of chloroplasts in peanut leaves
b BRI SR 2R A BE /pum -2 A T2 B2/ pum
Treatment Number of chloroplasts per cell Chloroplast length Chloroplast width
CK 10.33+0.58 6.14+0.27" 2.92+0.08"
S1 11.33+1.15° 6.25+0.16" 3.11+0.26"
S2 9.33+0.58" 7.09+0.40° 3.77+0.15*
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BM. Biomass; Yield. Pod yield; MSH. Main stem height; FLBL. First pair lateral branches length ; BN. Branch number; NN. Node number; LA. Leaf area; SLA. Spe-
cific leaf area; SD. Stomatal density ; SL. Stomatal length; SW. Stomatal width; SA. Stomatal area; LT. Leaf thickness; UET. Upper epidermis thickness; LET. Lower
epidermis thickness ; PTT. Palisade tissue thickness; STT. Spongy tissue thickness; NCPC. Number of chloroplasts per cell ; CL. Chloroplast length ; CW. Chloroplast
width. The same below

El6 ERERNNEEBEREE (AT F &1 (B)HE ST

Figure 6 Comprehensive evaluation of shading effects on peanut plant morphology (A) and leaf structure (B)
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Figure 7 Plasticity index of peanut plant morphology and leaf structure
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Figure 8 Correlation analysis of plant morphology and leaf structure indexes of peanut
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