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Abstract: Hainan is the main producing area of noni in China. Short-term waterlogging stress is caused by typhoons
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occuring frequently in summer. However, there are few studies on the physiological response of noni to short-term wa-
terlogging stress and after stress relief, and the effect of stress on yield is still unclear. In this study, Noni seedlings
growing for 6 months were used as the experimental materials, and short-term waterlogging stress was simulated by
potted continuous immersion for 15 days. Dry weight, net photosynthetic rate (P,), proline (Pro) content of leaves, root
activity (TTC), root malondialdehyde (MDA), peroxidase (POD) and superoxide dismutase (SOD) were measured at 1st,
3rd, 7th, 10th and 15th days after waterlogging. The relevant indexes were measured on the 1st, 7th and 15th day after
stress relief, and the yield of waterlogged and non-waterlogged plots in the main producing areas was measured for 3
consecutive years. The results showed that the physiological response of Noni after waterlogging stress was rapid.
Compared with non-waterlogging control treatment, the net photosynthetic rate of leaves decreased on the 1st day of
waterlogging, the content of Pro increased, the content of MDA in roots increased, the root activity decreased, and the
activities of antioxidant enzymes such as POD and SOD increased. All the indexes changed significantly in the first 7
days. However, after 7 days, the changes of TTC and SOD activity of roots remained significant, but the changes of
other indexes were slow, indicating that leaves and roots gradually adopted corresponding strategies to adapt to water-
logging stress. The biomass root shoot ratio of Noni remained unchanged at the initial stage of waterlogging, but de-
creased significantly after 3 days, which also reflected that Noni plants had responded to waterlogging stress in a
short period of time. After the stress was relieved, the physiological processes gradually recovered, and at 15 days,
Noni photosynthesis and root activity basically recovered, but the content of peroxides such as MDA was still sig-
nificantly higher than that of the control, indicating that the toxic effect of peroxides formed under early stress was
difficult to eliminate in the short term. The multi-year yield of main producing areas shows that short-term but fre-
quent waterlogging stress can lead to a significant decrease in yield, which is 21.64%-35.21%, which may be related
to peroxide toxicity caused by stress. In summary, short-term waterlogging stress not only has a great impact on the
physiological process of noni during stress, but also its adverse effects persisted for a long time after the stress is
lifted, thereby affecting crop growth and yield. Therefore, for planting noni, the plots with higher terrain and better
drainage should be in priority. In water-prone planting areas, water should be drained within 72 hours to minimize the
adverse impact.
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Tab. 1 Results of multivariate analysis of variance
#5HZE Difference factors SF-J5 1 Sum of squares df 75 Mean square F P
b5, 2223241 3 741080.4 36.721 0.000™
Ak ¥ 11775400 1 11775400 583.475 0.000™
G 4454.34 2 2227.17 0.11 0.896

T TRURAL IR 2E R (P<0.01)

Note: ™" indicate extremely significant difference among treatments (P<0.01).
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Different capital letters indicate that there are significant difference in Noni yield among dryland fields in different locations (P<0.05),
lowercase letters indicate that there are significant difference in Noni yield among paddy fields in different locations (P<0.05), ** indicates
significant difference under different treatments (P<0.05).

B 1 2020—2022 £ € & Rt Fa sk H dig e 7= 2 b5

Fig. 1

22 SHEKBEXEWMEYE Kt EFni
T4 BRI 20

LY/ B7d ) SIER- A I S Sk NI i wda s
Ve pg AR A, i b AT A0 e I E A A )
W 0 %o et 3 M AR AR, R 2 T, B
HWEKET RGN, e TR AR A R &
A, (B FEEE ., NEY A EE
FUHL R A 43 B A, AN [R]HE 7K ] b 3 22 [8]
R A AR kA T AR, HEmSE T T
ittt (RSR) WAE{k., TEWE/KES 7 K, M
L ER AL RS T B TR, MRS RSR B
TR, AL, BEEMKERFEER , RSR M 0.42
TRER] 0.33, RIFFEHBIMKIEN T, A
o [a] i BB
2.3 FEHIEAK T IE TN AR A In AL i A2
2.3.1 rtR S, AR FBRIRAAEE R A
it B 2A R, P WE KBS RIS N, T
AR R Py F1 TTC B2 FREESE, (B35 TR
BEEZES . WA KB EE I —H2 2
N RER R, mint i P, 7 /K AT 3 d AT A
JBIF R e T BB b g ks, 1w 3 d TREE

Yields of Noni in drylands and paddy fields at different locations from 2020 to 2022

FEH 31%, Ji 12 d FREIEEE R 21%, A PRO
MR R MDA &5 AR A (F
1) o Rl KA B3 i — 35 5 5 LT,
I HIFRBONET 7 d WERSETER N, &L
V25 | d, i & POD IEPEAR AL 5 — A
L (K1) , 1 SOD {itEt 2 Frtass, (B
10 KA S LTk,

®2 WAKAETEMEYEIER
Tab. 2 Biomass index of Noni under waterlogging treat-
ment

W FATE MRS E
Dry weight of Dry weight of RSR

WEOKITE] SRy
Waterlogging  Total

time/d biomass/g aboveground/g underground/g
0 (CK) 13.96+0.11" 9.83+325®  4.13£0.45" 0.42+0.04"
1 12.24£0.06"°  8.56+2.98"  3.68+£0.06" 0.43+0.03"
3 15.46+0.05° 10.81+3.44°  4.65£0.30° 0.43£0.01*
7 12.17£0.24°  8.82+2.99"  3.35+0.04" 0.38+0.06
10 12.54£0.13®  922+3.41°  3.32+0.63° 0.36=0.05"
15 12.90£0.45®  9.70+3.53™  3.20+0.02° 0.33+0.01°
P<0.05

Note: Different lowercase letters after the same column of data in-
dicate significant difference (P<0.05).
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Fig. 2 Changes of physiological indexes of Noni under waterlogging stress
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Straight and dashed lines in the figure represent positive and nega-
tive significant correlations respectively, the thicker the line, the
greater the correlation, the thinner the line, the less correlation.
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Fig. 3 Correlation between various physiological
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Tab. 3 Total variance explained of initial eigenvalues and
its contribution of variance

0B ik K
W BHE( )ik BT
Components Eigenvalue Variance/% Cumulative con-
tribution rate/%
1 4.120 51.503 51.503
2 1.897 23.708 75.211
3 1.343 16.789 92.000
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—-0.010xTTC (2)
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Fig. 4 Changes of the net photosynthetic rate of noni under relief of waterlogging stress 1 d (A), 7d (B), 15 d (C)
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Fig. 5 Changes of root activity of noni under relief of waterlogging stress 1 d (A), 7d (B), 15 d (C)
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Fig. 6 Changes of malondialdehyde content in noni root system under waterlogging stress relief 1 d (A), 7 d (B), 15 d (C)
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Fig. 7 Changes of Proline content in noni leaves under relief of waterlogging stress 1 d (A), 7 d (B), 15 d (C)
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Fig. 8 Changes of peroxidase activity in noni root system under relief of waterlogging stress 1 d (A), 7d (B), 15 d (C)
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Fig. 9 Changes of superoxide dismutase activity in noni root system under relief of waterlogging stress 1 d (A), 7d (B), 15d (C)
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Straight and dashed lines in the figure represent positive and nega-

tive significant correlations respectively, the thicker the line, the
greater the correlation, the thinner the line, the less correlation.
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Fig. 10 Correlation between various physiological indica-
tors of Noli under the stress of relieving flooding
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Tab. 4 Total variance explained of initial eigenvalues and
its contribution of variance

o7 ik %K
T FBULHLE
Components  Eigenvalue  Variance/% Cumulative con-
tribution rate/%
1 3.748 46.854 46.854
2 1.563 19.532 66.385
3 1.485 18.563 84.949

Z %1 +ms=0.72 X RSR-0.266xTTC+0.257x
SOD+0.255xMDA+0.243xPro+0.097xPOD-0.065x
SDW-0.012xP, (3)
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Z 5 10»=0.598xPOD+0.541xP,+0.065xSDW+
0.046xRSR+0.021xSOD+0.014xPro—0.019xMDA—
0.114xTTC (4)

Z 53 1:ms5=—0.573xRSR+0.568xSDW+0.112xPro+
0.08 1 xTTC+0.032xPOD+0.031xSOD—0.046xMDA—
0.015P, (5)
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