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Abstract: Rubber tree is important in global rubber production. In order to reveal the effects of microelement fertilizer
combined with absorption enhancer on the growth of rubber tree seedlings, and lay a foundation for the innovation of
microelement fertilizer application technology of rubber tree. In this study, the single application of microelement (W),
the combination of absorption enhancer formula 1 and microelement fertilizer (C;+W), and the combination of absorp-
tion enhancer formula 1 and microelement fertilizer (C,+W) were treated with ultra-pure water as the control to inves-
tigate the effects of compound microelement fertilizer application alone or combined with absorption enhancer on the
growth, dry matter accumulation, photosynthesis, root development and nitrogen distribution of rubber tree seedlings
and their mechanisms. The results showed that micronutrient fertilizer could increase the dry matter accumulation of
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roots, stems, and leaves in rubber seedlings, thereby increasing the individual fresh weight, dry weight, and dry to fresh
ratio. Among them, C,+W increased the fresh and dry weight of plants by 4.18 and 5.89 times, which is much greater than
those of C;+W and W. The accumulation of dry matter in rubber seedlings by microelements fertilizers was positively cor-
related with root length, root surface area, and root volume, and with chlorophyll content, transpiration rate, and net pho-
tosynthetic rate of rubber seedlings. The root development and photosynthesis were positively correlated with nitrogen
accumulation in various organs of crops, soluble protein content, nitrate reductase activity (NR), glutamine synthase activ-
ity (GS), and glutamate dehydrogenase activity (GDH) in leaves. Notably, the single application of microelements fertil-
izer had no significant effect on NR activity, indicating that W had a weak effect on nitrogen assimilation in the reduc-
tion of nitric acid to nitrite. Significantly, the single application of microelements fertilizer (W) had no significant effect
on NR activity, indicating that microelements fertilizer had a weak effect on nitrogen assimilation in the reduction of
nitric acid to nitrite. In summary, microelements fertilizers and absorption enhancer enhance the connection between C
assimilation and N metabolism processes in rubber seedlings, promote the growth and development of rubber seedlings.
Considering the wide and thick leaves of rubber, tight cells, and thick stratum corneum, subsequent research should
continue to screen more suitable absorption enhancer and optimize the combination with microelements.
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Tab. 1 Effects of different leaf fertilizer on dry matter
accumulation of per rubber seedling plant

Rb 3R fitf o TH& Tt Lt
Treatment Fresh weight/g Dry weight/g Dry/fresh

CK 12.90+0.82¢ 3.93+0.14¢ 0.30+0.01°

w 44.92+0.80° 13.89+1.18° 0.31+0.02°

CH+W 55.55+5.83° 17.70+0.97° 0.32+0.02*°

C+tW 75.67+1.10° 25.73+0.48° 0.34+0*

e [ ) B 5 AN R N E 5B R R Ab ) 2% 55

(P<0.05) .

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

212 B GE AL T H IR R A
NEXTAR A G AR . 25, TR an g 2
Fios, T s KA HEAE C+W T ot W Ak
PR, HWRE WAL, CK W RIE, ZE T
T LS AR T LLARRL, AR S CK MW g 3%
25, T E R : CorW=W>C+W=CK.,
TR, JEHSE Co, XARIE T T
()R RN B AR AR T R e, i 5 R AR
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Tab. 2  Effects of different leaf fertilizer on dry matter
accumulation in different parts of rubber seedling

b T-#f [t Dry/fresh
Treatment #R Root Z£ Stem M- Leaf
CK 0.26+0.01° 0.43+0.02° 0.17+0.00°
w 0.28+0.00° 0.41+0.04° 0.19+0.00°
CHW 0.31+0.03° 0.63+0.10° 0.18+0.01°
CHW 0.31£0.01° 0.70£0.04° 0.19+0.01°
e [ A0 B RS R NS 5B R R AL B ] 25 R
(P<0.05) .

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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Tab. 3 Effects of different leaf fertilizer on root indexes of rubber seedlings

e K LS p SRR TR AR EHRE LiTEN e I B
Root surface Total root Average root Root tip Bifurcation
Treatment Root length/cm ) 3 .

area/cm volume/cm diameter/mm number number
CK 472.14+94.88¢ 153.71+44.25¢ 8.84+3.80° 0.98+0.09° 549+56° 1175+47¢
w 1422.37+8.77¢ 473.05+6.79° 31.89+19.10° 1.02+0.17° 855+18%® 5025+140°
C+W 1778.36+44.34° 620.31+22.40° 45.48+7.55° 1.01+0.14° 917+13° 5990+136°
CrtW 2167.12+76.81° 941.24+49.54° 77.45+7.95° 1.26+0.03" 791£16° 6401+49*

e RAEEEEAR/NG PRSI 22 5 B2 (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 4 Effects of different leaf fertilizer on leaf
chlorophyll content of rubber seedlings mg/g

Qb B MagE a MegE b RS PN
Treatment Chl a Chl b Total chl
CK 1.65+0.09° 0.57+0.04¢ 2.22+0.13¢
W 2.22+0.07° 0.81+0.01°¢ 3.04+0.06°
Ci+W 2.38+0.03% 0.90+0.04° 3.29+0.01°
CrtW 2.55+0.10" 1.02+0.03* 3.5740.12°
W WA RS AR NG B R OR AL B ) 2 7B E
(P<0.05) .

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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Tab. 5 Effects of different leaf fertilizers on photosyn-
thetic characteristics of rubber seedlings

Ab B KIEHEE T, HOLAHE P,
Treatment /(mmol-kg*-s™") /(pmol-kg*-s™)
CK 0.015+0.0001¢ 0.205+0.003¢
W 0.094+0.0001¢ 0.430+0.004°
C+W 0.178+0.0004° 0.915+0.001°
CHW 0.257+0.0022° 0.995+0.001%
e [\ B BCHE B S R NS R SRR A B R 25 R
(P<0.05) .

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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Tab. 6 Effects of different leaf fertilizers on total nitrogen

content in each part of rubber seedlings g/kg

Lb3m 4% ¥ Total nitrogen content
Treatment #R Root Z£ Stem it Leaf

CK 12.81+2.43° 11.31£1.07° 26.12+2.61°

w 17.23+0.18° 16.84+0.10° 34.32+40.75°

Ci+W 17.77+0.05" 17.04+0.20° 35.31£0.13°

CrtW 18.09+0.94° 21.06+0.28° 36.52+0.25

e WA B S R R /NS 5 R 0N A B A 2% R
(P<0.05) .

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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Fig. 1 Effect of different leaf fertilizer on soluble protein
of rubber seedling leaves
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Fig. 2 Effects of different leaf fertilizers on leaf nitrogen
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Fig. 3 Correlation analysis of dry matter accumulation, photosynthesis and nitrogen metabolism in rubber seedlings
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