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The Effects of Different Planting Treatments on Stomatal Morphology and
Anatomical Structure of Haloxylon ammodendron Seedlings

SUN Ying', SU Shi-ping", LIU Xiao-e', ZHAO Yan-kun*, HE Cai’, ZHENG Xi-peng'
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Abstract: Haloxylon ammodendrom is an excellent tree species in northwest China for windproof/prevention,
sand fixation, and ecological balance protection. However, the dry climate and high summer temperatures in
the arid desert areas of northwest China severely affect the growth and development of H. ammodendrom seed-
lings. To explore the suitable planting methods for the growth of the seedlings, this study used 1-year-old H.
ammodendron seedlings as experimental subjects and set up 5 different doses of super absorbent polymers (0 g,
1, 2, 3, 4 g) and 4 planting depths (20, 40, 60, 80 cm) for combination treatments. The changes in stomatal
morphology and anatomical structure of H. ammodendron after different planting treatments were studied. The
results showed that with the increase of water retaining agent dosage and planting depth, the stomatal length,
stomatal width, stomatal area, and thickness of various anatomical structures of the seedlings showed a trend of
first increasing and then decreasing. The pore density shows a trend of first decreasing and then increasing. Sto-
matal length, stomatal width, stomatal area, diameter of assimilating branch, stratum corneum, palisade
tissue, water storage tissue, vascular column thickness, and duct aperture were all the largest, while stomatal
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density was the smallest when treated with 3g super absorbent polymer and 60cm planting depth. The applica-
tion of suitable planting treatments can create a better growth environment for H. ammodendron. When facing
environmental stress, it can improve plant stress resistance and effectively alleviate the impact of stress on

plants.
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Anatomical structure
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Table 1 The effects of different planting treatments on the morphology and anatomical structure of stomata

in Haloxylon ammodendron (F value)
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Ttem Stomatal length/ ~ Stomatal width/ ~ Stomatal area/ ~ Stomatal density/ ~ Diameter/  Cuticle thickness/ Palisade tissue Water storage Vascular cylinder ~ Vessel diameter/
pm pm pm’ (++mm?) ym pm Thickness/ym Thickness/pm Thickness/pm pm
P 100.112" 156.521" 369.781" 45.036" 632.077" 14.968" 24.500° 137.767" 127.928" 45.093"
D 83.783" 73.061" 229.947" 43.100° 257.047° 13.140" 33.715" 66.930" 43.395" 14.848"
PXD 2.199 6.152" 24.060" 0.369 6.755" 1.132 1771 2.604” 4.959" 2.598"

T = P, PRGN GR) 4 h BE D SRR R B AR B, P XD, R KGR 5 i <R TR R S8 L AR B s AR 28 S R 3 (P<C0..05) o R 2 Sl i 3

(P<<0.01)

Note: P, Dosage treatment of super absorbent polymer, D, Planting depth treatment, P XD, super absorbent polymer dosage X planting depth

interactive treatment. *,meaning significant difference at the 0. 05 level, **,the difference was very significant at the 0. 01 level
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Fig.2 Stomata morphology of Haloxylon ammodendron under different planting treatments
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Note: Under a planting depth of 20 cm, the first row was treated with 0 g, 1 g, 2 g, 3 g, and 4 g water retaining agents; The second action

involves treating with 0 g, 1 g, 2 g, 3 g, and 4 g water retaining agents at a planting depth of 60 cm. Same below
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Fig. 3 The effect of different planting treatments on the stomatal morphology of Haloxylon ammodendron
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Note: The values are expressed as mean == standard error. Different lowercase letters indicate significant difference between different doses of

water—retaining agent under the same planting depth treatment at the 0. 05 level; Different capital letters indicate significant difference between dif-

ferent planting depth treatments under the same dose of water—retaining agent treatment at the 0. 05 level. The same as below
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Fig.4 Anatomical structure of assimilating branches of Haloxylon ammodendron under different planting treatments
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Table 2 The effect of different planting treatments on the anatomical morphology of assimilating branches of Haloxylon ammodendron

T H Ttem K ER )2 Cuticle R4 Palisade tissue £k 414 Water storage Y HE Vascular cylinder S Vessel
D p Diameter/pm JEJ Thickness/pm ~ R/% ¥ Thickness/ym ~ R/% B Thickness/ym  R/%  FEF Thickness/pm  7Z/% L% Diameter/ym  R/%
Nem  Og 1048.68 45,26 37720.42% 072 26.70£2.25¢ 5.09 287.01431.52% ST 2943043386 2806 649%129" 1.24
lg 1108.82+37.17% 3.940.204 070 29.56%2.09" 5.33 280.57426.7¢ 5061 351.07441.32% 3166 841£1.51% 152
% 1271.29£43.31¢ 409049 0.64  30.36%2.06" 478 35159432.13"° %31 39183435 3082 1045£163° 1.64
3 1404.23 43,54 42540438 061 3150+1.39% 450 385.124:32.48°¢ 585 456.91437.71C 3254 1L75£2.000 167
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Oem  Og 1142335415 3.8520.41" 067 2958%16" 518 316.09%43.15" 034 336.79443.83% 2948 9.00%148% 1.58
Ig 1296774177 4091038 063 31.29+2.84M 483 352.234:30.4% 5432 4015443479 309 1L02£2.2" 170
% 1375.67£63.04% 4114048 060 3070171 146 376.37426.86" 5072 400.974+43.72% 2915 10.91£1.45%° 159
3 1587.73£43.18" 46320574 058 3241x2.02% 408 460.3726.19" 5199 481874599 3035 12781724 161
ig 14377524133 4074064 059 31871847 443 391.254:33.5"° 5443 397.91446.8 268 11.21£1.98"° 156
60cm  0g 1257.67447.72° 408029 0.65  31.25%1.28" 497 346.01£44.97" 5.0 375.62438.73% 2987 1011154 1.61
Ig 13631343531 4450.46" 065 32.11£1.35% 47 383.14431.85 5621 398.45438.29% 2923 10.59£1.49" 155
% 1442.5+32.19° 4514055 0.63  3242%1.66" 449 4019343479 55.73 479.69+38.89M 3305 12.13£1.69" 168
3 1724.2475.92% 483406 056  33.87£1.81% 3.93 506.774£39.97 5878 579.79+34.36% 3363 13.87£2.00% 1.61
ig 1511.09+43.64" 446+0.34" 059 3351£14™ 443 4120722753 550 469.12+72.78" 3108 11.84+1.36" 1.57
8em g 1151.81£53.08% 3.9740.4348 069 2950+2.67% 5.14 295.58432.38 5132 363743552 3094 9554197 166
Ig 12220744628 442038 069 3L07ELIT™ 508 336.21432.91% 502 30972425 2888 9.14£1.41% 150
% 1340.53£62.83° 4.5540.3 068 3L63ELI™ 472 IMALTMC 5550 385.09444.56% 2873 1LT2EL48™ 175
3 1527315231 4.3320.46" 057 3264%142% 427 439.2+48.52% 5151 500.71450.58° 3208 127E0M 1.66
ig 1404.55£49.93% 4,304 48 062 3026%2.10" 431 383.91432.64" 5467 426.5+32.99"C 3037 1116163 159
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Note: P,Dosage treatment of super absorbent polymer; D, Planting depth treatment; R, Proportion of radius; Z,proportion of diameter
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