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Abstract; In order to explore the effects of nitrogen (N) deficiency and compensation of nitrogen (N) nutrient on growth
and root morphology of banana. In this experiment, two main cultivated variety genome types (AAA and ABB) were used as
materials, plant height, leaf length, leaf width, number of new green leaves, fresh weight and dry matter mass of shoot and
roots, root length, root surface area and root volume were studied by using quartz sand matrix culture combined with N
deficiency and compensation treatment. The results were as follows: (1) The plant height, leaf length, leaf width and
number of new green leaves decreased significantly, after 30 d N deficiency of varieties I and II, dry matter mass of roots
increased by 64.71% and 87.50%, and root-shoot ratio increased, total root surface area and volume increased by 4.38%
and 11.85%,71.78% and 66.55%, respectively. (2) After 68 d N deficiency of varieties I and I, dry matter mass of the
whole plant decreased by 33.74% and 42.04%, and there was no significant differences between the deficiency treatment
and the conventional treatment. The change trend of root morphological parameters was consistent with that of mild
deficiency. (3) After the deficiency, N supply was compensated, the symptom of N deficiency disappeared, and the plant
growth indexes returned to normal level. The dry matter mass of the varieties I and Il increased by 51.22% and 52.38%, and
the root-shoot ratio was significantly higher than that of the conventional treatments. Roots tended to grow in normal shape,
and total root volume increased by 61.80% and 45.92%, respectively. The dry matter mass and volume of roots increased
significantly than the conventional treatments and the plant growth vigor was better when the N compensation was timely

after mild N deficiency. To sum up, the method of deficiency compensation can be comprehensively used in the production
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to promote the growth of banana seedlings in the field.

Key words: nitrogen (N), deficiency, compensation effect, banana, root morphology
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Nutrient solution formula

Table 1

¥ Concentration (mg - L)

WiH flﬁf SERERW AT
liem formula Complete N deficiency
nutrient nutrient
solution solution
KiETLE MgS0, - 7H,0 616.18 616.18
Macro-element yy by, 272.18 272.18
KNO, 505.55 —
KCl — 372.80
Ca(NO,), - 4H,0 1 180.75 —
CaCl, — 555.00
WL TE R MnSO, - H,0 1.14 1.14
Micro-element . o). . 51,0 0.08 0.08
Zns0, - 7TH,0 0.22 0.22
H,BO, 2.86 2.86
H,Mo0, 0.09 0.09
EDTA - FeNa 8.42 8.42
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Table 2 Growth of banana seedlings at mild N deficiency stage
A b ¥ B RS 5 B a4
Variety Treatment Plant height (cm) Leaf length (cm) Leaf width (c¢m) Number of new green leaves
I % # Conventional 10.20+0.31a 13.22+0.42a 5.59+0.21a 5.00+£0.40a
T i Deficiecy 7.61+£0.22h 10.90+0.31b 4.76+0.34b 4.33+0.34b
I # # Conventional 10.85+0.23a 16.31+0.21a 5.48+0.23a 4.90+£0.31a
7 6t Deficiecy 9.70+0.42h 13.50+0.35b 3.89+0.31b 4.20+0.21b
0 B G AR NG FRERORTE 0.05 KV EREXESR, T,
Note : Different small letters in the same column indicate significant differences at 0.05 level. The same below.
x3 AXSTHRENMEHIFEHEK
Table 3 Growth of N compensation banana seedlings after N deficiency
m A Qb3 B LS -5 B a4
Variety Treatment Plant height (cm) Leaf length (cm) Leaf width (ecm)  Number of new green leaves
I % Conventional 20.60+0.25a 26.70+0.40a 11.29+0.18a 5.10+0.15a
5 it Deficiecy 12.18+0.22h 17.44+0.34b 7.61+£0.25b 2.63+0.14b
M Compensation 20.70+0.30a 25.61+0.21a 11.02+0.24a 5.00+£0.20a
1 H L Conventional 21.92+0.23a 32.95+0.21a 11.07+£0.25a 5.08+0.13a
T i Deficiecy 15.52+0.20b 21.60+0.35b 6.22+0.14b 2.53+0.30b
M2 Compensation 22.02+0.31a 31.58+0.25a 10.78+0.22a 5.02+0.14a
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Table 4  Dry matter mass and water content of banana seedlings at mild N deficiency stage
X T 5 5 Bk
i by Average dry matter mass (g - planl'l ) Content of water (% ) R*Eﬁ}l:lﬁ
. oot-shoot
Variety Treatment Hy 13 iES Lok Ho 138 iE 4otk ratio
Shoot Root Plant Shoot Root Plant
I R 0.59+0.02a 0.17+£0.01b 0.76+£0.04a  92.41+0.08a 92.39+0.12a  92.39+0.15a 0.29b
Conventional
7 0.51+£0.03a 0.28+0.02a 0.79+0.04a 90.84+0.11b  90.58+0.19b 90.68+0.12b 0.55a
Deficiecy
I R 0.78+0.04a 0.24+0.04b 1.02+0.04a  92.12+0.12a  93.74+0.10a 92.70+0.11a 0.31b
Conventional
7 i 0.73+£0.03a 0.45+0.03a 1.18+0.02a 90.10+0.10b  89.93+0.16b  89.94+0.12b 0.62a
Deficiecy
k5 AESHREHEHRBTEETYRREMEKE
Table 5 Dry matter mass and water content of N compensation banana seedlings after N deficiency
YT S5 o oK
B b Average dry matter mass (g) Content of water (% ) ML
Variety Treatment ; ’ ; ROOt»S.hOOt
Hi iEER B3 M | [itES ESe7S ratio
Shoot Root Plant Shoot Root Plant
1 R 1.22+0.08a 0.41+0.02b 1.63£0.10a  92.22+0.13a  93.94+0.08a 93.72+0.12a 0.34b
Conventional
7 i 0.68+0.03b 0.40+0.02b 1.08+0.07b 90.50+£0.30b  90.43+0.07b  90.48+0.16b 0.59a
Deficiecy
PN 1.23+0.08a 0.62+0.03a 1.85+0.11a 92.03+0.14a 92.21x0.15a 92.12+0.23a 0.50a
Compensation
I L 1.82+0.08a 0.63+0.05b 2.45+0.12a 92.91+0.22a 92.27+0.31a  92.36+0.11a 0.35b
Conventional
= 0.88+0.04b 0.53+0.03b 1.42+0.08a 89.73+0.30b  90.08+0.16b 89.85+0.12b 0.60a
Deficiecy
NS 1.80+0.10a  0.96x0.03a  2.76+0.15a  92.58+0.12a  92.40%0.17a  92.45+0.16a 0.53a

Compensation
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treatments of the same diameter at 0.05 level. The same below.
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Fig. 1 Roots morphology of banana seedlings at
mild N deficiency stage ( Variety 1)
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Fig. 2 Root morphology of banana seedlings at
mild N deficiency stage ( Variety II)
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Fig. 3 Root morphology of N compensation banana
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Fig. 4 Root morphology of N compensation banana
seedlings after N deficiency ( Variety II)
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